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False-work and Anchorage on the Brooklyn Side. Base of Tower, Showing Enlarged Columns and Pedestals, : 


Size of Center to Center of Columns, 24 feet by 40 feet. Section of Columns at Base, 8 feet by 8 feet.~ Height of Towers, Top of. Masonry. to Center or 
Oables, 310 feet. Olear Span of Bridge, 1,600 feet, 


ERECTION OF TOWERS OF THE NEW EAST RIVER BRIDGE.—(See page 294.] 
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THE PASSAGE OF THE NICARAGUA CANAL BILL BY 
THE HOUSE. 

The question of the construction of a canal across the 
Isthmus may beconsidered from many standpoints— 
international, political, strategic, commercial and tech- 
nical. Once the construction of a canal has been de- 
cided upon in a general way, there are reasons why, 
the very first point from which the subject should 
be approached is the last of those named above—the 
technical, or to be more particular, the. engineering 
point of view. Included in the term Isthmus is a 
stretch of country several hundred miles in length, 
whose topography is.such that it necessarily presents 
many different routes which might be chosen for the 
cutting of the desired canal; and, evidently, unless 
canal building, for some inscrutable reason, is. to be 
exempted from those common-sense principles which 
govern men inthe ordinary business affairs of life, the 
very first thing to be done, before turning a spadeful 
of earth or voting a dollar for construction, is to make 
a thorough investigation of the ground aud determine 
which route, all things considered, is the best. 


Failure to take this. obvious preliminary step is” 


primarily responsible for all the ignorance, confusion, 
folly, and financial disaster which have marked the 
history of the Isthmian canal project, whether at Pan- 
aina or Nicaragua, in the old world or in the new; and it 
is a fact that, even at this late day, there is not a man 
on the face of the earth who can say with the certainty 
of absolute knowledge whether this route, that, or some 
other, is the best that can be selected in respect of con- 
struction, cost, maintenance, operation and _profit. 

After many weary days of profitless discussion -Con- 
gress, at the close of its last session, seemed suddenly to 
awake to this very fact, and with commendable prompt- 
itude it acted upon the question by voting one million 
of dollars and authorizing the President.’ *to appoint a 
comimission and expend this sum of.money, none too 
adequate, in making such a survey as would enable it 
to approach thestupendous problem with an intelli- 
gent estimate of the situation, 

We have heard a great deal during the recent. dis- 
cussion in the House about the desirability of building 
an ‘‘ American” canal. We venture to say that the 
decision of Congress last year to appoint this commis- 
sion was by far the most distinctively ‘‘ American” step 
that has yet been taken in the matter—‘t American” 
because essentially practical and common-sense. 

A strong commission, composed of eminent engi- 
neers and political economists, was appointed, and has 
been faithfully investigating. Its labors are about 
two-thirds completed, and by the time the next 
Congress meets there will be submitted the only com- 
prehensive and adequate report upon the situation 
that has ever appeared in the history of,this canal agi- 
tation. Until that report is made public any definite 
action looking to the immediate construction of a 
particular canal is not merely presumptuous, not 
merely a gratuitous insult to the President whose name 
the commission bears, but it betrays a spirit of fretful 
impatience that more befits the nursery or kindergar- 
ten than the legislative halls of the nation. 

There are some crises in which it specially behooves 
us as a people, to ‘make haste slowly;” and surely this is 
one. Thedelay of a few months which is necessary to 
allow the President’s commission to report is of no con- 
sequence whatever in the prosecution of a national 
work which may require a decade and a half for its 
completion; particularly if such delay will serve to cool 
the heated passions, and clear the clouds of ignorance, 
which were so abundantly manifest during the debate 
that preceded the passage ofthe Hepburn Bill. 

We earnestly commend the, above considerations to 
the Senate with the hope that it will judge the ques- 
tion with that breadth of outlook which was so con- 
spicuously wanting in the recent debate in the house. 

—_-—_— 1-0-0 
AMERICAN LOCOMOTIVES IN GERMANY. 

It seems that early in the present year a letter was 
sent by the Bavarian State Railway administration to 
the two leading makers of locomotives i in that kingdom, 
in which it was explained that the principal purpose of 
the Bavarian government in ordering American loco 


_ the local conditions. 
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motives for service on the State railways was to give 
Bavarian engineers and engine builders an opportunity 
to ascertain what were the superior features in the 
American machines, and imitate and incorporate them 
in their own locomotives. Attention is drawn to the 
fact that the Biirger Zeitung, of Berlin, states, in a 
recent issue, that the Prussian State Railway adminis- 
tration also intends to make an early trial of American 
locomotives, being convinced that these machines have 
shown, by reason of their great boiler space and heat- 
ing surface, that they are more efficient and economical. 
The Minister of Public Works of Berlin, referring to 
the Bavarian State Railways trials, says that ‘t with 
faultless performance” they have ‘‘cost considerably 
less than locomotives of similar class belonging to the 
Prussian railway system.” The journal referred to 
above concludes by saying that it need hardly be ex- 
plained that if these engines demonstrate their superi- 
ority, and are adopted, they will not be built in any. 
foreign country. Our Consul-General at Berlin, Mr. 
Frank H. Mason, pertinently remarks that this is a sin- 
cere and flattering compliment, and though not directly 
and largely. profitable to American builders, it has its 
value as an illustration of the importance of protecting, 


_astar as possible, by German patents, every American 


invention or improvement which is sold for use in that 
country. 
Everyone of our readers who is familiar with German 


_ methods of developing home industries, is well aware 


that imitation and adoption of American inethods is 
not confined. to American locomotives, but applies 
broadly to American tools, machinery and a thousand 
and one articles of American design and manufacture, 
which, unfortunately, are not patented in that country. 
If the incident carries its full significance it will stimu- 
late inventors in this country to protect themselves not 
merely by patents, but also in the broad field of trade 
marks and designs. , 
9 
THE CANTILEVER SYSTEM OF BRIDGE 
CONSTRUCTION. 

, We are informed that the contract has been let for 
the construction of a steel bridge which will exceed in 
the length of its main span, not merely the two great 
suspension bridges across the East River at New York, 
but the celebrated cantilevers which stretch across the 
Firth of Forth at Queensferry. The Brooklyn Bridge 
measures a few feet under 1,600 feet between the 
towers ; the new East River Bridge between the same 
points of measurement will be exactly 1,600 feet ; the 
two main spans of the Forth Bridge are 1,710 feet in 
the clear, while the great bridge now to be erected 


_ across the St. Lawrence at Quebec is to have a central 


span of 1,800 feet. The securing of the contract by the 
Phoenix Tron and Steel Company, of -Pheenixville, Pa., 
is, another distinet tribute to bridge builders of. this 


: country; for it is certain:that the award of a $4, 500,000 

contract for the erection of a bridge on. British terri- 
- tory would not have come to this country if the British 
m bridge builders had been able to offer superior induce- 


ments in the way of design and economy. 
“Thi is significant that in spite of the oft-repeated state- 


_mnent that all subsequent, bridges of this magnitude 
. would be constructed on. the suspension principle, 
_ the new Quebec Bridge i is to be of: the cantilever type. 


The old objection of lack of stability which formerly 
held against suspension bridges: has disappeared. 
The principles of the suspension type are better under- 
stood, or, shall we say, ‘better applied, than they were, 
and with the improved materials that are now availa- 
ble, it is possible to give suspension bridges of the 
largest size all the rigidity which can reasonably be 
asked for. As regards the question of economy, the 
cantilever is by far the more costly type, the difference 
in.costeincreasing at a multiplying ratio of the increase 
in léngth. In view of this fact it is probable that the 
adoption of the cantilever type at Quebec was due to 
_ $$$ ILIA LIOR A AL ALANNA, 
SCIENCE FOR THE LOVE OF IT. 

Our. forefathers were wont to draw the line rather 
sharply between the professions and the trades. The 
professiouial man; it was thought, labored chiefly for 
the pure love of his calling;-the tradesman, for what 


_it brought him: To-day there is“a:gradual breaking 


down of the wall that once separated the man with 


, the trained intellect from the man with the trained 
: hand, and the ethical distinction between the profes- 
sions and the crafts is now so finely drawn that it can be 


no longer honestly maintained that their. representa- 
tives. are not equally alive to the pecuniary rewards 
of their daily labors. 

Something of that. altruistic: devotion to his calling 


. which was thought to be the distinguishing mark of 
_ the professional man, still lives and thrives in:the 


modern scientist. It was one of the foremost of our 


_ American physicists, Joseph Henry, who said : 


“‘My ambition is to add to the sum of human knowl- 


_ edge by the discovery of new truths, which may be of 


some use -to the-world.-- The practical application of 
these I leave to others.” 

So completely. have the material. -achievements of 
svience overshadowed what may be called its theoreti- 
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cal development, that we are inclined to underestimate 
the work which has been done in pure science for the 
mere love of it. 

In our admiration of the skill which has given us our 
long-span bridges, our towering city buildings, our 
colossal locomotives and steamships, we are api to for- 
get the rarer skill aud deeper processes of thought 
which have lately brought to light hitherto unknown 
elements in the atmosphere, and added something to 
our knowledge of the solar system. 

It is because the work of the pure scientist is so self- 
sacrificing and unselfish that he commands our special 
regard. With but little prospect of material advance- 
ment, he is content to labor long years for the sheer 
joy of adding: something to the sum total of hnman 
knowledge. Not to mention that most conspicuous 
example of disinterested scientific research, Faraday, 
what adequate pecuniary reward has Tyndall derived 
from the arduous research that culminated in his bril- 
liant theory that heat is a mode of motion? What 
personal advantage has accrued to Crookes and Lock- 
yer in their endeavor to prove that the seventy odd 
elements known to chemists are but the modifications 
of one matter, even as our various forms of energy are 
but the manifestations of a single foree? What coim- 
mnensurate reward have Darwin and Spencer received 
for their investigations in the theories of natural selec- 
tion and evolution, or Roentgen for the discovery of 
the rays that should rightly bear his naine ? 

But although the achievements of the pure scientist 
are financially unprofitable, they yield rich fruit to be 
garnered by other hands. Without the discoveries of 
Henry in electromagnetism, the invention of the tele- 
graph would have been long delayed. The infinites- 


- imal. ealenlus devised by Leibnitz and Newton was 


not merely a valuable addition to the science of mathe- 


matics, but also one of the foundation-stones of inodern 
mechanics. For, a knowledge of the theorems regard- 
ing the ultimate values or limits of the ratios of vari- 


. able quantities is almost as necessary. to the civil en- 


gineer as the.iron with which he builds his bridges. 
And yet, it is possible that neither Leibnitz nor Newton 
ever suspected how their system of higher mathematies 
would aid subsequent investigators in formulating and 
expressing those laws of mechanics which underlie the 
superstructure of modern engineering. These are 
facts, the significance of which we are apt to forget in 
an age so purely utilitarian as our own. 
“eo > —- 
THE CAPE NOME GOLD FIELDS. 

The interest in the new gold fields is so great at the 
present time that a really authoritative account of the 
conditions which exist there, such as is furnished by 


Consul Smith of Victoria, will be welcomed. He wrote 


under date of Deceinber 21, 1899, and stated that there 


. was every indication that there would be a great rush 


to Cape Nome the present spring. The distance from 


- Victoria to Cape Nome is 2,500 miles and is performed 


- Nome ag sogn as possible. 


entirely by water. Transportation companies have 
booked large numbers of passengers, and it has been 
computed that 65,000 persons desire to go to Cape 
A number of returning 
miners called at the Consulate at Victoria and exhibited 
specimens of gold saying they were dug on the beach 
near the water's edge. Men with only hand shovels, 
and the simplest and rudest of pans, cleared from $50 
to $100.and even $300 per day, and sometimes a ‘clean 


‘ up” of from $1,000 to $1,500 has been reported. 


000 was taken out of Snow Gulch last summer. 


Nuggets worth $800 to $400 were found near Anvil 
Creek,.and it is believed that between $300,000 to $400,- 
: One 
man, it is said, took $190,000, while another claims still 
more than that. According to their statements the 
gold does not extend to a great depth, 5 or 6 feet being 
as low as any have yet found “‘paying dirt.” By the 
decision of Commissioner Hermann no land below or- 
dinary high tide can be disposed of to individuals or 
corporations, but is open to the public to operate on; 
the right to dig in these lands is as free as the right to 
fish in the adjacent waters, so anybody may wash gold 
out of the sand between high and low water. Anxiety 
is expressed regarding the establishment of a port of 
entry at Cape Nome. Captains all agree that there is 
practically no anchorage or harbor at the cape itself, 
but at Port Clarence, distant only a few miles, there is 
a safe and commodious harbor. The market quota- 
tions for provision are very high, beef selling from 75 


. cents to $1 per pound; flour, $10 a hundredweight ; 


cheese and pie would be about $5. 


butter, $1 a pound; coal, $57 a ton, and lumber, $250 
per thousand feet. The ruling prices of the restaur- 
ants are extremely, high, a steak with coffee, bread, 
An ordinary two- 
story dwelling of eight rooms rents for $200 a month; 
for the delivery of heavy freight, by horse team and 
wagon, $10 per hour is charged ; the price of a shave is 
$1, and it costs the same amount to havea white shirt 
laundried. Longshoreman have been paid $2 an hour 
for their labor, and carpenters receive $1.50 an hour. 
From these figures it will be seen that while it may be 


’ comparatively easy to obtain considerable quantities of 


gold, that the mere cost of staying at Cape Nome is 
enormous. Probably with an increased number of 
steamers the prices may be decreased. 
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STEERING TORPEDOES BY MEANS OF WIRELESS 
TELEGRAPHY. 
BY F. A. A. TALBOT, TUNBRIDGE WELLS, ENGLAND. 

The great destructive power of the torpedo is limited 
by its range and the difficulty of steering it with cer- 
tainty, except for moderate distances. If a Whitehead 
torpedo after traveling 800 yards, strikes the target, it 
is doing exceptionally good work, and under the con- 
ditions of an engagement, when the distance and speed 
of the ship to be attacked are only approximately 
known, the difficulties of making a successful hit in- 
creases in proportion. 

The Sims-Edison and the Brennan torpedoes were 
the outcome of attempts to control the movements of 
these weapons over areas far greater than can be cov- 
ered by the Whitehead, the Howell, or other torpedoes 
of the automobile type. In each case a cable connec- 
tion was maintained with the operator on shore, and 
the steering was performed electrically by means of 
eiectro-magnets acting directly upon the helm. Obvi- 
ously the efficiency of these craft is somewhat impaired 
by the very connecting wires which increase their 
radius of action; for the drag of the wires, if they are 
unwound on shore, or their weight, if they are un- 
wound within the torpedo itself, cuts down the speed, 
placing a limit upon the range. ; 

It was natural that the successful results obtained 
with Marconi wireless telegraphy should have suggested 
its use for the steering from a distance of floating and 
submerged vessels. Residents of New York will remem- 
ber the proposition of last year, on the part of a well- 
known electrical expert, to control the fleets of America 
in distant seas by the single will of an operator snugly 
ensconced in his Sandy Hook office. Now, although that 
scheme called for a somewhat vigorous exercise of the 
imagination, the principles upon which it was to be 
worked were sofarsound, that the steering of vessels by 
wireless telegraphy has been recently accomplished in a 
bona fide, if on a somewhat diminutive test, recently 
carried out in the south of England for the British 
government. 

Mr. Varicas, the inventor of the system, first com- 
menced his experiments in the early part of 1898. 
No serious trials of the apparatus were attempted, 
however, until two or three weeks ago, when a private 
test was carried out before some representatives of the 
naval department of the British government, and the 
results were so satisfactory that further trials are to be 
conducted in the English Channel. 

The torpedo boat, with which the experiments were 
conducted at this private test, was only a model about 
four feet in length, and in order that the invention 
should be given a fair trial the experiments were car- 
ried out in the public swimming bath at Yeovil, in- 
stead of in. the sea at Weymouth, nearby. At one end 
of the bath a transmitting apparatus similar to that 


employed by Marconi in his wireless telegraphy was 


set up by Mr. Varicas. At the farther end of the pool, 
which is about 100 vards in length, the small launch 
was placed in the water. The little vessel is capable of 
traveling at four knots an hour, the screws being driven 
by an electric motor, fed by a storage battery. A 
primitive receiver capable of working the conventional 
Morse writer. at a distance of several hundred yards is 
ordinarily placed in the launch, but in this particular 
test this writer was replaced by a rudder-turning con- 
trivance which was normally held hard-a-starboard by 
aspring. The launch was also equipped with a mast, 
from which a short. wire projected. 

Mr.. Varicas and Commander Colwell, who was carry- 
ing out the test for the government, stood by the trans- 
mitting apparatus, while an assistant attended to the 
launch at the other end of the bath. When all was 
ready, the assistant started the motor in the launch 
and the little vessel answering its helm naturally 
turned to port. Commander Colwell uttered an order, 
Mr. Varicas turned the controlling wheel of the trans- 
mitter, and the little boat immediately altered her 
course to the desired direction. Then followed further 
orders from the commander, and the launch quickly 
performed all the necessary evolutions, as though a 
quartermaster were aboard and shifted her heli ac- 
cording to the various commands, ‘ Hard-a-port,” 
‘* starboard,” ‘‘ forward,” or ‘‘ reverse,”—the little craft 
promptly responded. One of the most difficult experi- 
ments was when Commander Col well threw a short stick 
into. the water and commanded the inventor to bring his 
craft from the extreme end of the bath and make it 
collide with the obstacle, a maneuver which was per- 
formed with equal ease. The vessel has also been tried on 
one or two occasions in the open sea at Weymouth, and 
although the strain has been very severe upon the 
diminutive craft, since she is scarcely of sufficient size 
to withstand the buffetings of the waves, yet she has 
performed the same maneuvers with perfect satisfac- 


tion. 
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A VESSEL of the Orient line will be navigated so as to 
bring the ship upon the central line of totality off the 
coast of Portugal at the time of the eclipse on May 28. 
The journey will be from London or Plymouth to 
Gibraltar or Marseilles. The passenger can make the 
complete journey in about fifteen days. 
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PARIS EXPOSITION NOTES. 

The American Forestry Building has been sent from 
Chicago in sections to Paris. It is probably the first 
time that an American building for exhibition pur- 
poses has been shipped across the Atlantic. 


A foot bridge in the Champ de Mars which connected 
the Exposition with the Globe Celeste collapsed on 
April 29, killing several and injuring many. The 
Globe is an outside attraction and was not in the 
grounds, therefore, the managers of the Exposition 
were not to blame. The bridge had been condemned 
in the morning and no one was allowed to walk over it. 


The Exposition is now finally assuming shape and 
order is being brought out of chaos. The galleries are 
gradually filling with exhibits and they are being in- 
stalled as rapidly as possible. So far there have been 
two fires in the exhibition grounds which have shown 
how great is the danger of a conflagration, the facili- 
ties for fighting fire being very meager. Special 
measures are now being taken to remedy the situation. 
When the fountains are playing, it will undoubtedly 
be a difficult matter to secure water, for during the 
burning of the Comédie Frangaise, notwithstanding 
the great lack of water, the fountains were not turned 
off. 


The different parts of the Exposition will be con- 
nected by a small electric railway, which follows for 
the most part the same route as the elevated moving 
platform, passing along the sideof the Champ de Mars, 
the Quai d’Orsay, the Esplanade des Invalides and tie 
Avenue de la Motte Picquet. Along certain parts of 
the route it has been placed under the structure of the 
moving platform, and in other cases it follows it at one 
side upon a lower level. Along the Avenue de la Motte 
Picquet, it is supported upon an elevated structure by 
a series of iron arches placed over the sidewalk, the 
moving platform occupying a similar position on the 
other side of the street. Atthe entrance to the In- 
valides Bridge it crosses over a viaduct and passes 
underground by the Pont de lAlma. It contains in its 
course several grades of 4 per cent, and curves of small 
radius. Thetrackis of one meter gage and the total 
length of the route is about 314 kilometers. A number 
of elevated stations have been established, to which 
access is given by staircases or by inclined elevators 
consisting of a continuous, flexible web passing overa 
series of drums. The train is made up of one motor 
car and two trailers, having a total capacity of 210 
places. The motor cars have a two-wheeled truck at 
each end, carrying Westinghouse motors of 25 horse 
power. The current is taken from a railroad rail laid 
along the ties outside of the main track ; it rests upon 
insulating blocks placed at intervals. At the time of 
heaviest traffic the trains follow each other at intervals 
of 90 seconds, making about 40 trains per hour, or 8,400 
passengers. 


The United States building has a prominent place 
among the buildings of the other nations represented 
at the Exposition. These have been constructed upon 
a long platform extending alongthe Seine from the In- 
valides Bridge. It is at a considerable height above 
the water-level, and is upheld by a sub-structure of 


‘iron work. The series of national buildings presents 


an imposing effect, each being built in a characteristic 


_ architectural style, some of white staff, others richly 


decorated, imitating stone and other materials ; others, 
such as the Swedish Pavilion, are entirely of wood. 
The Italian building is very large, and is in the style 
of the fifteenth century ; its construction resembles 
that of a cathedral, and it is richly decorated with ex- 
terior frescoes and surmounted by three gilded domes. 
The Turkish building. is almost entirely of white staff, 
with characteristic pointed arches; it is relieved by an 
exterior border in which blue predominates. The 
United States building comes next to that of Turkey, 
and is followed by that of Austria. The buildings are 
separated by a considerable space, and at the front of 
the platform passes a pavement running along the en- 
tire length of the series. The United States building 
has a main body of octagonal form with four long and 
four short sides, and is surmounted by ahigh dome. 
In front is a portico which spans the pavement by an 
arch on each side, and a third arch overlooks the river. 
Under the latter is an equestrian statue of George 
Washington of colossal size in white staff, mounted 
upon a square base about ten feet high. The hemi- 
spherical ceiling of the portico has a fresco by Robert 
Reid of pleasing effect; it represents the Goddess of 
Liberty seated upon the clouds and holding a shield, 
with the American eagle to the left in the rear. The 
main door of the building ‘is at the back of a niche, 
and is reached by a flight of half a dozen steps. Over 
the door is a fresco representing the genius of the na- 
tion and the various arts and products ; it has a fine 
effect when seen from the pavement. Surmounting 
tne portico is a large group in white staff representing 
the Goddess of Liberty drawn in a quadriga. The 
main dome is of white staff, like the rest of the build- 
ing, but is ornamented with gilded palm branches at 
the four corners, with asmaller leaf ornamentation be- 
tween. At the top is a globe carrying a gilded eagle. 
with outspread wings, and at the base of the dome, on 
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four sides, is a shield surmounted by an eagle in white 
staff. A handsome frieze surrounds the building, rep- 
resenting arms and trophies in relief. On eaeh side of 
the portico, next the river, is a high flagstaff with an 
ornamental base, carrying a large flag. The interior: 
rotunda is surrounded by the balconies of the different 
floors. Ateach side of the entrance door is an electric 
elevator, and in the corners of the building are stair- 
eases leading to the upper stories. On one side isa 
model American post-office, and arrangements have 
been made by which letters mailed here will be shipped 
direct to New York. Thedifferent floors will be mainly 
occupied by the offices of the Commission ; on the lower 
floor will be the reception rooms and on the second 
flooralunch room. Against each of thecolumns of the 
lower floor is a handsome bronze fixture containing five 
incandescent lamps. The United States building has 
been favorably commented upon, and it is the only 
one of thisseries which is ornamented with sculpture 
groups of any importance. As seen from the other side 
of the river it presents a very handsome appearance, 
and adds greatly to the effect of: the series. 


+8 
AUTOMOBILE NEWS. 
The Italian government has purchased some steam 


“motor vehicles of large size capable of carrying four 


tons and hauling another vehicle carrying eight tons. 


On account of the Paris Exposition, the automobile 
races in France this year will be especially numerous 
and interesting. Up to the middle of April four im- 
portant events have taken place, the Course du Cata- 
logue, the Coupe des Voiturettes, and the races at Pau 
and at Nice. The two former events were carried out 
upon a new system of classifying the véhicles, these 
being grouped according to the catalogue price of the 
truck and motor, not taking into account the carriage- 
body. This system has proved satisfactory and affords 
a precise method of classification, which is otherwise 
somewhat difficult. Class A, with a price below 3,000 
franes, includes light vehicles whose weight is below 
250 kilogrammes ; class B, 3,000 to 6,000 franes, includes 
a somewhat heavier type. In class C are included the 
touring vehicles, with prices from 6,000 to 9,000 franes, 
having motors of 6 to8 horse:power. The other classes, 
whose vehicles cost from 9,000 to 15,000 frances and over, 
include heavy vehicles whose motors range from 8 to 
16 horse power, such as the Panhard & Levassor, 
Bolide, George Richards and other makes. The '‘re- 
sults given by the latter vehicles were better than 
those of the other classes, without, however, being 
greatly in excess. The best result was that obtained 
by Girardot, with an average. speed of 50 kilometers 
per hour. The vehicles of class B, made a good show- 
ing, and M. de Ja Roére, with a-Hurtu machine, cov- 
ered the route with a mean speed of 32 kilometers. 
The races held at Pau, which included different events, 
were a decided success for the Panhard & Levassor 
automobiles, which were obliged to compete with sev- 
eral prominent makes such as Mors, Bollée, ete. M. 
René de Knyff, mounted upon a 16-horse power ma- 


‘chine of the Panhard type, covered the distance at the 


high speed of 70 kilometers per hour, which he held 
for five hours. The races known as the Coupe des 
Voiturettes, organized by the Journal des Sports, were 
reserved for light automobiles weighing below 500 kilo- 
grammes, these being divided into two groups, the 
lighter, below 250 kilogrammes, and the heavier from 250 
to 500. These groups weresubdivided according to the 
type of refrigerating apparatus used, namely, air or 
water cooling devices. The races took place on March 11, 
over the route from St. Germain to Rouen, returning 
by a different road, and covering 218 kilometers. » Of 
the lighter vehicles, with water refrigeration, there were 
four entries, only one of which was classed, the dis- 
tance being made by Camus with a vehicle of the 
Esculape pattern, in 7 hours 37 minutes, with a mean 
rate of 28 kilometers per hour. The lighter vehicles, 
with water refrigeration, had 10 entries, of which 8 were 
classed ; these included the De Dion, Phébus, George 
Richard and other types. The best time was made by 
Tart with a De Dion vehicle, an average speed of 38 
kilometers per hour. The best speed with the heavier 
vehicles, with water refrigeration, was made by Théry 
upon a Decauville machine, being 45 kilometers per 
hour; there were 14 entries in all, of which 12 were 
classed, nearly all making speeds from 40 to 30 kilo- 
meters. For those with air refrigeration there were 6 
entries, but only one classed, the route being covered 
by Lefévre, with a Bollée machine, in 8 hours9 minutes, 
or 26°7 kilometers per hour. These results indicate 
that the lighter vehicles with water refrigeration have 
given the best showing, both in the proportion of the 
competitors classed and as to speed ; seven of the-ten 
first arrivals being of this type. The races at Nice 
took place in exceptionally bad weather and the results 
are not very instructive, as the greater part of the vehi- 
eles could not run, and most of those who ventured 
met with a series of accidents. An extraordinary speed 
was made in a short race by Beconnais, mounted upon 
a gasoline tricycle: he reached the speed of 90 kilo- 


‘neters’ per hour, making the kilometer in 391g seeonds, 


the race lasting for 1 minute 18 seconds. 
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NOVEL WINDOW-GUARD AND FLY-SCREEN. 

The subject of the illustration presented herewith is 
a guard which can be applied to any vertically-sliding 
window, which is attached to and moves with the lower 
sash, and which is so constructed that it can be readily 
opened whenever it may be desired. The primary pur- 
pose of the guard is to provide means for preventing 
children from falling out of the window. ‘The device 
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is the invention of Harry Levy, 1289 Second Avenue, 
Manhattan, New York city. 

In the construction of the window-guard lazy-tongs 
are employed, carried by a frame which is screwed to 
the lower sash. The sill of the window is provided 
with a slot communicating with an opening into which 
the lazy-tongs and their frame can pass-when the win- 
dow is closed. 

It is evident that when the lower sash is raised the 
lazy-tongs guard is likewise raised to cover the open 
space, and that, when the sash is lowered, the guard is 
likewise lowered, asthe dotted lines of our engraving 
show. When the guard is in its uppermost position, 
the lower bar completely fills the slot, so as to prevent 
the accumulation of dust. 

Most window-guards are defective, in so far as no 
means are provided for removing the guard in case of 
fire. The objection has been very simply overcome in 
the device under consideration. The lazy-tongs are 
pivoted to one side-bar of their frame, and are adapted 
to be secured to the other side-bar by means of a hook 
and keeper. By releasing the hook, the lazy-tongs can be 
folded together so as to leave an unobstructed passage. 
The construction, therefore, does ‘not interfere with the 
closing of the shutters. 

In connection with the guard, a fly-screen is em- 
ployed, which is attached to the upper and lower bars 
of the lazy-tongs frame... The fty-screen is constructed 
so that it can be readily raised and lowered independ- 
ently of the sash, and is-provided with a catch engag- 
ing the upper bar of the. guard-frame, by means of 
which catch it is held in raised position. The fly- 
screen and guard can be used either separately or to- 
gether. The device is also applicable to. the windows 
of high-speed railway trains. 

ee 
The Work of the United States Forester. 

The Division of Forestry of the Department of Agri- 
culture accomplishes each year most valuable work. 
During the last fiscal year practical and paying fores- 
try has been successfully introduced on two tracts of 
land of a total area of 108,000 acres, and it has now en- 
tered its second year under greatly improved circum- 
stances, while the preparation of working plans for 
conservative lumbering has been in progress with a 
view to more than twice that acreage. Important 
modifications and practical methods of lumbering have 
been suggested by the division, and introduced by 
private owners on a large scale with marked success, 
although more than 400,000 acres have come under 
the care of the agents of the division with a view to 
the practical introduction of improved methods. The 
total requests for such work to date have exceeded 
1,600,000 acres. Forest fires have been studied historic- 
ally, and practically at some length, in eight states in 
the field, and results of importance have been reached. 
A plan for systematic contributions to the knowledge 
of North American forests has been devised and has 
already yielded very valuable results. A system for 
a photographic forest description of the United States 
has been worked out and the collection is well under 
way. The division is in close and fruitful co-opera- 


tion with the forest work of the United States Geo- - 


logical’ Survey. The technical assistants under the 
supervision of the heads of sections are of various 
grades. The first grade is that of ‘‘ collaborators.” 
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This grade is filled by experts of established reputation 
in forestry, lumbering or tree-planting. They are 
scattered throughout the country, and their function 
is to prepare and forward for publication treatises on 
subjects previously agreed upon. There are now eight 
of these gentlemen, and the Forester is certainly cor- 
rect in saying that they will be able to prepare au- 
thoritative statements of great value at very moderate 
cost, for the pay of a collaborator is only $300 per 
annum. The grade of ‘‘student assistant” is an im- 
portant one, and only those are selected who desire to 
adopt forestry as their profession, and the demand for 
places very largely exceeds the number of positions 
which can be offered. The practical experience which 
they gain is in no sense intended to replace thorough 
training at forestry schools. There are twenty-eight 
of these assistants and they receive $25 per month as pay. 
Photographing Upon Marble. 

The following process for making photographic im- 
pressions upon marble has recently appeared and is 
said to give very fine results. The surface of the 
marble is well smoothed but not polished. Upon 
this is spread a layer of the following mixture: Ben- 
zine, 500 grammes; turpentine, 500 -grammes; bitu- 
men, 50 grammes; beeswax, 5grammes. This layer is 
allowed to dry, and the gelatine surface of the photo- 
graphic plate is then applied and an exposure of 20 
minutes made by sunlight. After removing the plate, 
wash with gasoline, which takes off that part of the 
varnish which has not been acted upon by the light, 
and the image gradually appears. The action of the 
gasoline is stopped at the desired point by washing in 
a stream of water. The surface thus prepared is 
plunged into an alcoholic solution of Prussian blue, 
eosine red, etc. When the color has penetrated by 
capillary action, the layer of varnish is taken off and 
the surface of the marbie finely polished. In this way 
a permanent image of a fine color and great depth is 


obtained. 
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LORD KELVIN’S ELECTRIC TROLLEY RAIL TESTER. 

The services of Lord Kelvin to electrical science have 
been as great in the industrial world as they have in 
the classroom, and an exhibit of the various appa- 
ratus which has been designed by him would be posi- 
tively voluminous. We present an illustration of the 
Kelvin rail-tester which is used to determine whether 
there are any defects in the conductivity of the rails of 
an overhead trolley system. The track rails perform 
the important part of carrying the return current, and 
it is necessary, not merely to give these rails and their 
joints a high conductivity at the time of the construc- 
tion of the track, but also to test them, from time to 
time for defects. In our illustration the tester is shown 
as being applied at a joint in the rails in the endeavor 
to detect a faulty bond. The instrument consists of 
a graduated bar, unon which are two sliding steel con- 
tacts, which are provided with terminals. and are con- 
nected by means of a flexible wire to the terminals of 
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a low-range voltmeter carried in a case which, for con- 


venience, is strapped around the shoulders of the oper- . 


ator. When the lid of the case is opened it forms a 
desk on which are two paper clips that serve to hold 
the test sheet. The contact bar is provided with a 
suitable handle by which the apparatus is placed 
across the bond in the manner shown in the illustra- 
tion. The resistance of the rail is indicated directly 
by the instrument in the case: Various degrees of sen: 
sibility may be obtained by altering the positions of 
the contacts on the bar. For our illustration we are 
indebted to The Electrician. 
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A NEW FORM OF WEEDING-MACHINE. 

A simple and light weeding machine has been de 
vised by Frank S. Gunning, of The Dalles, Ore., which 
is so constructed that the depth to which the weeding- 
knives enter the ground can be readily determined 
and controlled, even while the machine is in opera- 
tion. 

The frame of the machine consists of a front adjust- 
able portion and a rear, main portion. 

The front adjustable portion consists of a forward 
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bar adjustably supported by a rear bar. Weeding- 
knives are carried by the rear bar. Curved runners 
are attached to the forward bar. These runners de- 
termine the depth to which the weeding-knives shall 
enter the ground, and likewise serve as forward bear- 
ings for the machine when it is to be taken to-or from 
the field. 

The main frame comprises side bars pivoted to the 
rear bar of the forward frame and connected with a 
central drag-bar by means of braces. The side bars 
have quadrants secured between them, which: coact 
with the thumb-latches of two levers. Of these levers 
one controls the front bar of the forward. frame, so 
that the bar in question can be turned in its sockets as 
occasion may require, and the other is connected with 
the rear bar of the forward frame, so that the entire 
forward frame can be raised or lowered. 

Through the medium of the first lever the runners 
can be carried up or down the required distance, and 
through the medium of the second lever the entire 
front section of the frame can be raised or lowered so 
as to elevate or depress the weeding- blades. 

—_— 0 
. Early Methods of Food Preservation. 

Dr. 8. Rideal recently published a paper before the 
Society of Arts, in which he gave some very interesting 
information regarding the methods used to preserve 
food in ancient and modern times. He stated there 
were only a few early allusions to the use of salt, vine- 
gar and allied substances to keep food from putrefying, 
and none of them were of much importarce. 

It was not until the middle of the nineteenth cen- 
tury that is was discovered that small quantities of cer- 
tain antiseptics would enable the original qualities‘to 
be retained and prevent the decay for a considerable 
period with less influence upon the digestive organs, 
than the old curing proces3es. 

Recently compressed oxygen and sterilized air have 
been tried fot preserving milk and butter. When-the 
latter is kept in carbon dioxide at a pressure of 6: at- 
mospheres it often remains unchanged for four or five 
weeks. It has been found, however, ineffective to pre- 
vent changes in milk or meat. It has been found also 
that.the sterilizing effect of carbonic acid in mineral 
waters is not as great as has been thought. Dr. Otto 
Hahner has examined many mineral waters and found 
them swarming with bacteria. 

————_—_—_————2+ 2+ 
The Krupp Iron Works. 

The total number of people employed by Krupp is 
at present 41,750, of which 25,133 are at Essen, 3,458 
are in the Gruson Steel Works at Magdeburg-Buckau, 
and at 2,726 at the German shipyards at Kiel and 10,- 
844 in various smelting establishments and coal mines 
owned by Krupp. The foundation of these gigantic 
works was laid in 1810 by the grandfather of the head 
of the present firm. Essen was then a small. town of 
4,000 inhabitants ; it now has 105,528, inhabitants. The 
firm owns a large number of iron mines, including the 
great Bilbao minein Spain. The ore from the latter 
is taken to the seacoast by a railroad owned by the 
firm, and from thére it is conveyed to Rotterdam by 
four of their own steamers. The testing ground for 
guns is at Meppen and it has a target range of 72.000 
feet. In 1892 the great Gruson steel works at Buckau 
were purchased and three years ago shipbuilding yards 
were started at Kiel. When they are completed 7,000 
men will be employed at this place. 
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THE POLLAK AND VIRAG TELEGRAPH. 

The recent: invention by Pollak and Virdg of a sys- 
tem of rapid telegraphy is destined, perhaps, to exert a 
vast influence upon our present methods of transmit- 
ting messages electrically. 

Herr Pollak was formerly a telegraph agent in a 
small Hungarian city, and it was only during his leisure 
hours that he found time to study electric technology. 
In Virdég, who was at the time an examiner in the 
Hungarian Patent Office, he found an earnest col- 
laborator. Both men have devised various improve- 
ments on the electric tele- 
graph ; but of all their in- 
ventions none is more in- 
teresting than their system 
of rapid telegraphy. 

In the system in ques- 
tion, a perforated tape is 
used, which passes around 
a wheel electrically con- 
nected with ‘the telegraph 
line. The perforations of 
the tape are disposed in 
two lines, of which one 
lies above, the other below - 
an unperforated central 
line. The upper line cor- 
responds with the dashes, 
the lower with the dots of 
the Morse alphabet. Over 
the perforated strip are se- 
cured two metal brushes, 
one of which is connected 
with the positive, the other 
with the negative pole of 
agalvanic battery. These 
brushes, when depressed, 
will pass through the per- 
forations, and, coming 
into contact with the 
wheel, will close the cir- 
cuit and cause a positive 
or negative current to 
flow. through the wheel 
to the receiving station, thereby swinging a mirror 
to the right or to the left as the positive or 
negative current energizes. the electromagnet with 
which the mirror is connected. The light of a small 
incandescent lamp which falls upon this mirror is re- 
flected to the right or to the left, according to the di- 
rection of the mirror’s oscillation, and is concentrated 
to a point by a convex lens. This point of light falls 
upon a piece of sensitive paper, producing a series of 
lines which are located either. above or below a central 
line, and depending upon which of the two brushes of 
the transmitter is forced into the perforated tape. The 
paper after having been developed, reveals characters 


above and below the central maginary line, which . 


characters correspond with those of the Morse alpha- 
bet. 

The telegraph is said to be faultless in operation. 
Between 10 and 12 o’clock P. M. recently, telegraphic 
communication was opened 
between Berlin and Ofen- 
Pest. The Berlin instrument 
was operated by Herr Pollak; 
the Pest apparatus by Herr 
Virdég. Representatives of 
the Hungarian, French, and 
American governments were 
present during the trial at the 
Pest station. A message of 
220 words was transwitted in 
nine seconds, which corre- 
sponds with a speed of 88,000 
words per hour. The devel- 
opment of the sensitive paper 
was accomplished in 4-5 min- 
utes. The signs were sharp 
and clear. 

—_—_—__eo__—__ 
Floating Stones. 
Prof. Erland Nordenskiold, 
who is the son of the Arctic 
explorer, recently observed 
while engaged in scientific 
research in South Patagonia 
a most curious sight while 
rowing tin the long and nar- 
row channel of Ultima Es- 
peranza on the southwest 
coast of Patagonia. Tle ob- 
served fragments of slate 
floating on the surface in 
large and small clusters. 
There were a great many of 
them, and at one cast of the 
net he gathered in 700 
pieces. The stones had evi- 
dently drifted out from the 
beach, which was covered 
with similar fragments which 
had fallen from theslate cliffs. 
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The surface of the stones was dry, and when it became 
wet the stones sank immediately. Their specific gravity 
was 2°71, while that of the water was 1:0049. It was found 
that small gaseous bubbles were attached to the under- 
surface of thé floating stones, and these bubbles were 
also found on stones at the fringe of the beach, where 
they were being continuously washed into the sea when 
floating away. The greasy surface of the slate frag- 
ments undoubtedly helped to keep them afloat by pre- 
venting the water from coming in very close con- 
tact with them. Prof. Nordenskiold believes, besides 
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the visible bubbles, they were surrounded by an en- 
velope of gas supported hy an insignificant coating of 
alge, by which they wereenveloped. The new strata 
they are now forming at the bottom of the sea may 
have aconsiderable admixture of these fragments repre- 
senting a far distant geological age. 
Ta a a eee 
THE “OROGRAPH ;” AN AUTOMATIC PROFILE 
RECORDER. 
BY W. F. COFFEE, LONG ISLAND CITY, 

The curious machine herewith illustrated was made 
for the engineering corps of the United States army, 
and is owned by a detachment of this corps stationed at 
Willett’s Point, Long Island. It is essentially a sur- 
veyor’s instrument, and is intended to take the place of 
the engineer’s chain and level in the important work of 
making a profile of any road or stretch of country over 
which a surveying or reconnoitering party is passing. _ 


“QOROGRAPH "—AUTOMATIC PROFILE RECORDER CONSTRUCTED FOR THE UNITED 


STATES ARMY. 
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It will be known to most of our readers that the or- 
dinary method of making a profile is to run a level 
through the country over a line that is laid out by 
means of the transit and engineer’s chain, and take the 
levels at more or less frequent intervals along this line. 
These levels are then pricked off on cross-section pa- 
per, and a line joining them will represent the true 
vertical topography of the country along that partic- 
ular route. Here we see two distinct operations, one 
in the field, the other in the office. They are both, of 
course, somewhat tedious and call for exercise of con- 
siderable care to prevent 
errors from creeping in. 

The ‘‘Orograph” con- 
sists of two substantial 
carriage wheels, one fol- 
lowing the other in a 
single track, supporting be- 
tween them, and on one 
side, a boxof mechanisw, 
and on the other a sort of 
cistern. This cistern is 24 
inches in diameter and 144 
an inch deep. It is _placed 
vertically and contains 
mercury. When in opera- 
tion the ‘‘ Orograph” must 
be held upright and not 
allowed to careen to either 
side. 

As stated, the object of 
the machine is to draw up- 
on paper an accurate pro- 
file of the ground over 
which it is rolled, thus fur- 
nishing the army engineers 
with all the results of a sur- 
vey excepting the courses 
and general topography. 
The principles upon which 
the machine is constructed 
are those of the perambu- 
lator, operating in con- 
juuction with alever main- 
tained continually in a horizontal position by floating 
upon a cistern of mercury. This lever is 24 inches in 
length and 4% an inch thick, with floats attached to 
each end, and has free motion in a vertical plane ona 
horizontal axis. 

The principles upon which the reduction of ‘surface 
distance to true measurement is accomplished are that, 
if the surface measure of any portion of gronnd be 
called radius, the true horizontal distance will be the 
cosine of the angle of inclination or grade of the sur- 
face, and the difference of level will be the sine of the 
same angle. In accordance with these principles an 
arm or crank is made to move in a slot, or elongated 
hole, in such a manner as to give it) a motion corre- 
sponding tosuch sine or cosine. The machinery by 
which these principles are made to operate consists of 
a circular disk, revolving by connection with the per- 
aimhniator with a velocity proportionate to the sur- 
face passed over, and of an 
adhesion wheel whose plane 
is perpendicular to the plane 
of the disk, and whose cir- 
cumference is tightly pressed 
against, and so receives mo- 
tion from it, the distance of 
its circumference from the 
axis of the disk being made 
to vary as the cosine of the 
inclination or grade of the 
surface passed over by the 
Orograph varies. This vary- 
ing motion of one wheel 
against the face of another 
is effected by an arm from 
the axis of the horizontal 
lever, moving ina slot, which, 
together with a parallel mo- 
tion, sustains the adhesion 
wheel against the circular 
disk from which it derives its 
motion. The adhesion wheel, 
moving according to the true 
horizontal distance, commu- 
nicates motion by means of 
an endless screw and by 
ratchet-work to wheels which 
register all distances up toa 
hundred miles. 

Another arm from the axis 
of the horizontal lever, mov- 
ing in a slot perpendicular to 
the former one, varies the po- 
sition of two adhesion wheels 
pressed against two circular 
disks in a manner similar to 
the former, but varying in 
proportion to the sine of the 
angle of inclination. The two 
adhesion wheels just mention 
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ed both revolve in.the same direction and with the same 
axes, and contain within these axes, one a male and the 
other a female screw. These screws are so arranged 
that if the adhesion wheels both revolve with the same 
velocity, by being kept at the same distance from the 
axes of the circular disks by means of a lever acting 
through the medium of the slot, the screws, although 
loose in the wheels, will neither advance nor recede, but 
a difference of level moving both the lever and the slot, 
and bringing one adhesion wheel nearer and the other 
further from the axis of the disks, and,therefore,causing 
difference in velocities, will make the screw which car- 
ries the pencil of altitude advance or recede as long as 
difference of level causes difference of velocities in the 
adhesion wheels and the screws which move them. 

The arrangement by which the paper is made to 
pass under the two pencils(one to mark the surface and 
the other the base line and station) is at once suitable 
and ingenious. The two rollers upon which the paper 
is wound is kept tightly straightened by a tendency to 
motion in opposite directions, communicated to them 
through friction and from the main shaft, while drum 
rollers geared tothetrue horizontal motion deliver the 
paper under the pencils with the smallest expenditure 
of force. 

The pencil of altitude moves an inch for every 50 
feet change of level, and the paper is drawn under the 
pencils at the rate of an inch for every 500 feet in 
distance. 

The true horizontal distance can be read to tenths of 
a foot, and the surface distance to every 10feet. The 
machinery by which so many complicated ovements 
are produced is substantial and 
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THE TOWERS AND APPROACHES OF THE NEW 
EAST RIVER BRIDGE, 

The new East River Bridge, whose progress has been 
considerably delayed. by the lack of structural material, 
is now making very satisfactory progress. The great 
masses of masonry which form the cable anchorages at 
each end of the bridge are nearly completed, and the 
steel work of the two towers has been carried up to the 
level of the floor of the bridge. The false-work upon 
which the portion of the bridge between the towers 
and the abutments will be erected, has been put up, 
and unless there is further delay in the shipment of 
steel work from the rolling mills, it is likely that the 
towers and the shore span of the bridge will be com- 
pleted some time during the summer. 

If not the handsomest, the new bridge will be at 
least the largest and stiffest of the notable suspension 
bridges of the world. Its entire length between ter- 
minals will be 7,200 feet; the length of the suspended 
span will be 1,600 feet, a few feet greater than that of 
the Brooklyn Bridge, while the extreme width of the 
floor between the outside railings of the bridge will be 
118 feet. Provision will be made for four trolley tracks 
and two elevated railway tracks, all of which will be 
carried between the two stiffening trusses, 50 feet deep, 
which will run the entire length of the bridge from 
anchorage to anchorage. On the outside of these 
trusses, carried upon a cantilever extension of the 
floor-beams, will be two 18-foot roadways. Between 
the trusses and above the trolley tracks will be two 
bicycle tracks, each about 8 feet in width, and two 12- 
foot promenades, there being a promenade and a bicy- 


well adapted for service, capable fi 
of adjustment in every part, and 

not liable to get out of order if | 
well used. The cistern contain- 
ing the mercury is entirely of 
metal and the frame work is se- 
curely trussed and bolted. 

The perambulator wheels are 
made of the best material with 
steel tires, while the handles by 
which the ‘‘Orograph” is pro- 
pelled and managed are hinged 
to the frame work near the cen- 
ter of gravity, adding much to 
the stability of the machine. 
The machine, which was very 
costly to’ construct, has been 
frequently loaned as an exhibit 
at scientific exhibitions. It was 
last on public view at the World’s 
Fair in Chicago. 

—>0—___—_ 
Our Copper Industry. 

The rapid growth of the copper 
industry in the United States, 
and the large proportion which 
this country supplies of the 
world’s copper, is shown by a 
German publication entitled ‘‘A 
Century of Copper.” It shows 
that the United States has 
during the years 1891-1900 pro- 
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duced more than one-half of the 
copper of the world, while in 
the preceding decade it supplied 
about one-third of the world’s 
production, and in the decade, 1871-1880, the portion 
supplied by the United States was only about one- 
sixth of the total. The growth of the copper pro- 
duction in the century has been very rapid, being 
in’ the first decade 91,000 tons, in the fifth decade 
291,000 tons, and in the tenth decade, which ends 
with 1900, 3,643,000 tons, of which 1,968,000 tons 
is supplied by North America, a large proportion of 
this being from the United States. ‘The greatly in- 
creased demand for this material is illustrated by the 
fact that, although the production has increased from 
505,909 tons in the decade, 1885 to 1860, to 3,648,000 tons 
in the decade, 1891 to 1900, the average price has fal- 
len only a little more than half, so that while the pro- 
duction has increased more than six-fold, it costs about 
one-half what it did. 

While the world’s production has increased with 
startling rapidity during the century, that of North 
America has by far outgrown all other parts of the 
world. 
equally interesting. The consumption of copper in 
England, France, Germany and North America was 
400,583 tons in 1899, against 268,447 tons in 1893, being 
an increase of about 50 per cent. during. the period un- 
der consideration, while in North America alone the 
production is given at 77,433 tons in 1893 and 162,000 
tons in 1899, the growth being over 100 per cent dur- 
ing that period. 

—_——_§_o+ 0+ ______—_ 

TRIALS have recently been made on the section of the 
London Metropolitan Railway which has been equip- 
ped electrically from Earl’s Court to Kensington. The 
Board of Trade will pronounce upon the merits of 
the seheme, 


In the matter of consumption figures are 


TOP OF BROOKLYN ANCHORAGE, EAST RIVER BRIDGE, SHOWING END OF ANCHOR CHAINS 
TO WHICH MAIN CABLES WILL BE ATTACHED. 


cle track on each side of the center l!ine of the bridge, 
those on one side accommodating travel from Brooklyn 
to New York, those on the other reserved for travel in 


‘the opposite direction. The foundations of the towers, 


four in number, are timber and concrete caissons, sunk 
in every case until they rest upon bed-rock. Above 
these are solid masonry piers, two for each tower, the 
top course of the masonry being 23 feet above mean 
highwater of the East River. Upon each pier are laid 
four massive pedestal blocks of dressed granite, one at 
each corner. These blocks are not visible in our en- 
graving as they have been boarded up to protect them 
from disfigurement during the erection of the towers, 
Upon the pedestal blocks are placed the heavy column 
pedestals, massive castings which measure 11 feet by 
11 feet on the base and about 8 feet by 8 feet on the 
upper face; they are 3% feet in depth and they are 
strengthened with a mass of intersecting 2-inch-vertical 


-ribs. 


Immediately upon these pedestals are erected the 
four massive legs or columns which.go to make up each 
half of the tower ; they are square in section, measur- 
ing 8 feet on the side at the base, and tapering in the 
first 20 feet of their height to a square section measuring 
4 feet by 4feet, which they maintain throughout their 
full height. The massing of metal at the foot of the 
columns presents an interesting study. They are built 
up chiefly of %-inch steel plates, stiffened by eight 
diaphragms which are disposed two on each inner 
faceofthe column. The columns throughouttheirfull 
height, of over 310 feet, are built up of two thicknesses 
of plate, the total thickness of the metal at the base of 
column being 14 inches, and at the top of the column 
from 14 to 14g inches. The two thicknesses are thor- 
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oughly riveted together and the stiffening diaphragms 
which are worked in at the base of the column are re- 
placed in the upper 4-foot section of the tower by eight 
built-up Z-bars, two on each interior face of the column. 
The distance, transversely of the bridge, from center to 
center of the columns is 24 feet, and they are spaced 
40 feet apart, measured in the direction of the axis of 
the bridge. The four columns of each tower are car- 
ried up vertically and parallel as far as the level of the 
roadway. This portion of the towers has been com- 
pleted and the summit of the steel-work as seen in our 
engraving represents, approximately, the roadway 
level, ; 

Above theroadway the towers will have a sharp in- 
ward batter, the inclination being 14 feet in a height of 
215. The four columns are strongly braced together, the 
bracing being built up of heavy angles and tie-plates. 
Immediately below the floor of the bridge a system 
of massive lattice-bracing is run entirely around each 
tower, and extends also between the towers themselves. 
Similar lattice trusses will extend from tower to tower 
between the inner legs above the roadway. Additional 
stiffness and a pleasing architectural effect will be 
gained by the construction of a stiffening arch ,imme- 
diately below the roadway. The saddle castings, each 
of which is about 7 feet 8 inches in width by 19 feet in 
length, and weighs 3214 tons, will be placed immediately 
over the legs of the columns, asystem of heavy column 
girders, 7 feet in depth, being interposed between the 
columns and the saddle castings. These girders will 
extend transversely from tower to tower, and will serve 
to give great rigidity at this point. 

The erection of the towers is 
being carried on by means of 
timber false-work, whose con- 
struction is clearly shown 
in our larger front-page en- 
graving. This false-work rests 
upon the masonry. piers and is 
stiffened by being fastened to 
the tower itself and by a liberal 
use of wire cables with turn- 
buckle adjustments. The lighter 
material is brought to the tower 
over a trestle which is built 
out from the shore; while the 
heavier material, which in the 
case of the column footings 
weighed as much as 12 tons, 
and in the case of the bottom 
tapered sections of the tower, 
as much as 24 tons, was brought 
to the work upon lighters and 
picked up and placed in position 
by means of derricks, which at 
first were operated from lighters, 
but subsequently were rigged 
upon the top of the tower false- 
work. 

Simultaneously with the erec- 
tion of the towers, work is being 
pushed on the construction of 
that portion of the bridge which 
lies between the anchorages and 
the towers. Unlike the Brook- 
lyn Bridge, this portion of the 
roadway will not be supported 
from the cables. The trusses 
at their inshore fend will rest 
upon the masonry anchorages, but at the bridge 
they will be supported upon massive rocker bents which 
willrest by means of hinged bearings upon heavy girders 
built into the structure of the tower. Midway between 
the towers and the anchorages will be an intermediate 
tower upon which the trusses will rest by means of a 
combination hinge-and-roller bearing. The main span 


-between the towers will, of. course, be carried by the 


main cables, except for the first 100 feet or so at the 
tower, which will reccive a cantilever support from 
that portion >? the truss which extends from the main 
tower to ‘he jntermediate tower. - Unlike the stiffening 
trusses of the Brooklyn Bridge,: the new East River 
trusses will not be cut at any point, or contain any 
slip-joints, but will be continuous from anchorage 
to anchorage; moreover, they will not be anchored 
rigidly either to the towers or to the anchorages. As 
we have already pointed out, they will be provided 
with roller bearings at the anchorages and at the in- 
termediate towers, and with rocker shaft bearings 
atthe main towers; consequently, being higher at 
the center than at the ends, they will expand evenly 
and freely from the center toward the anchorages on 
either shore. 
—————_o+0+s—_—____——- 

IT is estimated that at the present rate of consump- 
tion there is pine enough in Northern Minnesota to 
last from thirty-five to forty years. With a reason- 
able conservation of the forests, the establishment of 
a Northern Minnesota forest park, and the adoption of 
forestry, systematically undertaken, as is now proposed, 
the Northern Minnesota woods should furnish timber 
and a revenue to the commonwealth for an unlimited 
time. 


MAY 12, 1900. 


Science Notes. 
A train recently carried fifty-nine car loads of oranges 
from California east. There were in all 21,712 boxes. 
In 1806 James Watt built an organ for St. Andrew’s 
Church, Glasgow, which he attended. There was con- 
siderable opposition to its use, and many caricatures 
were published concerning it. 


A comunittee of the Senate is now investigating the 
alleged deleterious action of alum asa constitutent of 
baking powder, which was demonstrated many years 
ago in England. Small amounts of alum improved 
the appearance of bread made from inferior flour, but 
the product was prejudicial to the health of the con- 
sumers and its employment was prohibited by law. 


On June 23 next, a festival will be held at Mayence 
to commemorate the 500th anniversary of the birth of 
Gutenberg, the reputed inventor of the art of print- 
ing. In this festival almost all civilized nations will 
take part, and it is to be hoped that the United States 
will be duly represented. In connection with this 


festival the foundations of a Gutenberg Museum is 


planned. 

Arrangements are being considered for, an exhibi- 
tion of paintings to be shown at New York in aid of 
the Naval Arch Fund, the paintings to be American 


works, which were exhibited at the Paris Exhibition. - 


The Board of Aldermen have directed that a sufficient 
amount of money be appropriated to preserve the arch 
for one year,and the care of it was assigned to the 
Commissioner of Buildings. : 

Plants containing hydrocyanie acid have been in- 
vestigated with a view of determining the part played 
by this substance in the vital economy of the plant. 
He concludes that cyanogen compounds are transition- 
al substances from which planta obtained their nitro- 
genous food materials. At the same time when the 
seeds begin to swell, as longas the embryo is dormant, 
the bitter almond contuins no trace of hydrocyanic 
acid. It makes its appearance only in the stem, not 
in the root, nor in the cotyledons. 


Prof. Trowbridge has perfected a new method of ob- 
taining X-rays. The currents of electricity which have 
hitherto been used in making photographs have been 
fluctuating, making the pictures of uncertain value to 
surgeons. Prof. Trowbridge, of Cambridge, has sic- 
ceeded in getting a steady current, and the pictures 
taken by his new system are remarkable for the clear 
and distinct outlines of the muscles and bones of the 
subject. To all appearances, the discovery will be of 
the greatest use to surgeons and in the study of 
anatomy. 


An interesting telescope has just been put in posi- 
tion at Potsdam. It is a duplicate instrument, being 
composed of two tubes, side by side, the larger one for 
photographic purposes and the other is to be used 
visaally and as an aid to keeping the star images sta- 
ticnary upon the plate during long exposures. The 
photographic one has a diameter of 32 inches and a 
focal length of 40 feet. The visual objective is slightly 
longer in foens, being 4114 feet, and is 20 inches;in dia- 
meter. For this instrument, which will be employed 
to determine the motion of thestars in the line of sight 
by means of the spectroscope, a special dome has been 
built. 


A celebrated American astronomer suffered acutely 


for over twelve years from an unknown trouble in his 


leg. The surgeons did not seem to be able to diagnose 
his case. He finally went to the Johns Hopkins Hos- 
pital at Baltimore, and an examination by two young 
surgeons showed that the lameness was due toa dis- 
eased nerve in the leg. The patient was told that the 
operation would be painful, and in the nature of an 


experiment, as it had been tried only once before, in’ 


France, in which instance it was successful. The pati- 
ent refused to, take anesthetics, as he desired to wit- 
ness the operation as far as possible. The leg was 
opened and the nerve was found to be diseased, and 
the patient directed tie surgeons to cut it out. The 
nerve was entirely remnoved, the wound closed and in 
ten days the patient was able to dress. himself and 
walk about the hospital, and heis now able to go up 
and down stairs and walk half a mile at a time. 


The accumulated files of newspapers have encroached 
very largely upon the space at the disposal of the 
authorities of the British Museum. The shelves oc- 


cupied by London newspapers alone exceed 1,000 yards’ 


in length, while those devoted to the provincial, 
colonial and foreign numbers measure more than 3,000 
yards, the total being close upon 3 miles. In asingle 
vear the British newspapers have been known to fill 
111 yards of shelving, which is at the rate of 1 mile in 
sixteen years. Of course such a progress cannot be 
prolonged indefinitely. A bill is now before Parlia- 
ment, which will authorize the trustees to deposit 
with local authcrities any local newspapers which 
have been received by them at Bloomsbury since 
the year 1837, or which may be hereafter received, 
and also to make rules respecting the disposal by de- 
struction or otherwise of printed matter deposited in 
the museum which is not of sufficient value to justify 
its preservation. 
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Electrical Notes. 
An electric railway is now running between the 
north and south extremities of Berlin. The length of 
the line is 15,180 meters. 2 


A submarine telephone cable has been laid through 
the Straits of Mackinac connecting Marquette with 
Detroit and other cities. 


The Roentgen Society of the United States was or- 
ganized in St. Louis on March 31, for the encour- 
agement of the study of the X-rays and their use in 
medicine and the arts. 


The street railways of Havana are to change the 


motive power from horses to electricity. The city is 
in great need of rapid transit, and the delay in the new 


improvements is caused by putting down new sewers, - 


etc. 


The suburban service between Paris and Versailles 
is to be operated by electricity. Steam locomotives 
are to be abandoned and electric motors substituted. 
The power station will be equidistant between the two 
places 


According to Prof. Borchers, says The Engineer, the 
world’s manufacture of calcium carbide is utilizing a 
power equal to 180,000 horse power, that of alkalies 
and combinations of chlorine, 56,000 horse power ; alu- 
minium, 27,000 horse power ; copper, 11,000 horse power ; 
earborundum, 2,600 horse power. 


The Volta School in Naples has 400 scholars, they pro- 
vide their own tools and go through courses in electri- 
city, chemistry and mechanics. The pupils pay a nom- 
inal fee and the institution is assisted by the govern- 
ment and by the city. Itis said that it is easy to ob- 
tain employment on leaving the schools. 

The telephone’ has proved very successful in the 
West in places where different farmhouses are con- 
nected by wire, as it enables them to give-each other 
timely warning of the‘approach of tramps. It is also 
useful in cases of fire and sickness. The possibilities 
of the telephone in rdral districts are very great. 


A curious accident occurred in Sheffield, England. 
A passenger was riding on a double-deck electri- 
cal -car, and: a single-deck car passed in the oppo- 
site direction. The rope of the trolley boom of the lat- 
ter was flying in the wind, and it wound itself around 
the passenger’s neck. Fortunately, he had the pres: 
ence of mind to seize the rope with both hands and 
release himself, or he would have probably been pulled 
from the car. 


The result of draw-bar tests taken on the South 
London Electric Railway,says The Engineer, shows that 
the tractive resistance per ton of train is 40 pounds at 
that moment of starting, and that it drops quickly to 
10 pounds at 6 miles. Between 6 and 13 niiles per hour 
the resistance remains constant, and then continues to 
rise almost !proportionately, to the speed until 26 miles 
per hour is reached, when the resistance is about 21 
pounds per ton. 


The underground-electric railway at the Paris Ex- 
position will not be in use for some time to come. The 
trial, will now be held on May 15. Carriages of the 
corridor pattern will accommodate fifty, and each will 
be lighted by ten electric lights. Separate doors for 
the entrance and egress of the passengers are to be pro- 
vided. The run of nine miles from Vincennes to the 
Bois. de-Boulogne is to be aeeomplished in twenty- 
seven minutes, including stoppages. 


Tho fire marshal of a Western city has just tested an 


automatic fire alarm, by which messages are sent over 
the telephone automatically with the aid of a phono- 
graph, at intervals in the different rooms. Thermo- 
states are provided. As soon as the rooms attain a 
certain temperature, these thermostats cause the pho- 
nograph to be switched over in front of the transmitter 
and recorded sentences are ground out over the tele- 
phone. The phonograph wiil continue to repeat the 
location of the fire until it is shut off. , 


Mt. Blane Observatory is connected with the Grands- 
Mulets by telegraph wires and the naked wires are 
permitted to lie directly upon the surface of the glacier 
without any support or insulation. ‘he wires are the 
regular French government standard, of galvanized 
iron, and no insulation was used even where they 
came in contact with the rocks. The results of many 
tests show that the insulation was almost perfect. 
The results of these experiments while, perhaps, limited 
in application, says The Engineering Magazine, may 
be of much importance in mountain exploration work. 


A machine has been provided for automatically clean- 
ing shoes. The footis inserted into a properly arranged 
opening and the railing of the machine is firmly 
grasped. A siuall motor actuate rotary brushes that 
removes the mud. The foot is next placed in the black- 
ing arrangement proper, which acts as the dauber and 
the third set of brushes is devoted to polishing. One 
shoe having been sufficiently polished the other foot is 
then inserted in the first aperture, ete. A needle ona 
machine indicates the various stages in the operation. 
The only precaution to be observed is to turn up the 
bottom of the trousers sufficiently so that they will not 
be caught in the rotating brushes, 
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Archeological News. 

Lanciani has shown that a law was passed in Rome 
at the time of the Cesars restricting the height of the 
fronts of buildings to 60 feet. Augustus, Trajan and 
Nero regulated the heights of buildings. Augustus 
fixed the height at 70 feet, Trajan at 60 feet and Nero 
at the same height. 


An appeal has been made to archeologists and others, 
who are interested in Christian antiquities to subscribe 
toward the further exploration of the Catacombs. ‘he 
Comnnissioner of Sacred Archzology has been performn- 
ing an excellent work in continuing the excavations 
where De Rossi ended the work. The present Pope, 
Leo XIII, has aided the work generously, but the 
means at the disposal of the commission are still in- 
adequate. Of the forty-five cemeteries, only about five 
are at present accessible to the visitor to Rome. 


Experts of acknowledged reputation have been en- 
gaged by the University of California to make explora- 
tions and excavations in parts of the world which are 
rich with relics of ancient learning. The entire ex- 
penses will be borne by Mrs. Phoebe A. Hearst. The 
material collected by the archeologists will be placed 
in the archzological museum which will be established 
at Berkeley. Dr. George A. Rosiner will have charge 
of the explorations in Egypt. Dr. Uhle will pursue 
investigations in South America, Yucatan, California, 
and New Mexico. New Mexico will be searched for 
specimens by Dr. Philip Mills Jones. Dr. Alfred Em- 
erson, recently professor in the School of Archzology 
at Athens, will work in Greece and Etruria. 


Among the objects found by Schliemann at Troy 
and Mycene are a number of amber trinkets. As 
amber is derived from the shores of the Baltic the 
question arises whether the trinkets were made of true 
amber or of fossil copal of African origin brought to 
Troy by the Egyptains and Phenicians. They have 
been found, however, to be true amber by a simple 
test based on the fact that amber contains sulphur, 
whereas copal does not. A small particle is placed in 
a test tube and heated until the fumes are given off, 
and allowing the fumes to come into contact with a 
piece of moistened lead acetate ‘test paper, the char- 
acteristic black color will be given if the specimen 
is araber, but with copal no such color will be ob- 
tained. 


Roman Christian monuments of historical interest 
are now receiving a fair share of attention, both from 
public institutions and private individuals. Prof. 
Lanciani has recently given an interesting account of 
some of the recent discoveries relating to Christian 
Rome. There has been a Roman house discovered 
under the church of St. Cecilia; Santa Maria in Cos- 
medin has been reopened and has been restored in a 
scientific archzological sense, and the same process 
will be followed in connection with the churches of 
St. Maria in Araceli and S. Saba. The underground 
church of SS. Petronilla, Nereus and Achilles was re- 
stored and was inaugurated on May 14 last, The col- 
umns of the Narthex have been set up again on their 
bases, the enclosure of Schola Cantorum restored, the 
tombstones set in the pavements have been made vis- 
ible again, and the walls of the aisles turned into a 
local epigraphic museum. 


A large well, with its mouth sharply cut in the 
Etruscan manner, has been discovered in connection 
with the Forum excavations. Five of the broken 
columns of the Aimilian Basilica are being pieced to- 
gether, and the opinion now gains among serious stu- 
dents that when Pliny wrote ‘‘ Phrygian” he intended 
the marble nowadays called ‘ Afrieano.” Notasingle 
chip of Phrygian marble has been found during the 
excavations on this site, while the other precious mar- 
ble has literally abounded, and here are columns of it 
belonging to the inner naves of the building. This is 
rather a blow to those who have theorized, says The 
Builders’ Journal, that the columns of former Basilica 
of S. Paolo cutside the walls had been taken from the 
Bwilian Basilica in the Forum. The fact is that the 
columns destroyed in that church in 1823 by fire were 
of a dimension far larger than even those of the outer 
porticoes of this pagan Basilica. 


An interesting discovery has recently be made by 
M. George Seure, of the French Archeological School 
at Athens, in the shape of a Thracian triumphal car of 
the later Roman period, or about the fourth century 
A. D. It was excavated in the tuinulus at the foot of 
Rhodopes, near the village of Pastousha, situated 
southwest of Philippolis. Here were probably buried 
the servants and belongings of some great general who 
evidently fell in some battle nearby. All the metallic 
fittings of the chariot, with small bronze figures as de- 
corations, and the harness for one horse, were found, 
together with human skulls and several semi-decayed 
swords and lances. The whole has been put together, 
and the complete chariot is now on exhibition. The 
Bulgarian government has been greatly pleased by the 
archeological researches in the country and Prince 
Ferdinand has contributed 10,000 frances from his pri- 
vate purse and the Bulgarian government has added 
$5,000 more to help along the work, 
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THE CHILDREN’S MUSEUM OF BROOKLYN INSTITUTE. 
In the spring of 1899, Prof. W. H. Goodyear, the 
Curator of Fine Arts of the Museum of the Brooklyn In- 
stitute of Arts and Sciences, suggested to the Board of 
Trustees and the Council of the Institute that a ‘‘ chil- 
dren's museum” be established in a building of which 
the Brooklyn Institute had the use. The Institute 
has been*for many years engaged, through its several 
departments and sections, in making museum collec- 
tions and libraries, and in giving instructions by lec- 
tures and courses of study on many subjects, and jit 
has also established, under the auspices of its 
Department of Pedagogy a pedagogical muse- 
um and library, which will represent the his- — 
tory of education from the earliest times, and 
will illustrate the equipment of schools and 
colleges in the work of giving instruction. The 
establishment of the museum which is espe- 
cially adapted to the interests of young people 
between the ages of six and twenty years, has 
never before been attempted on any extensive 
or carefully devised plan, and the present mu- 
seum which has been started will prove a most 
interesting model for similar institutions. 

It is the purpose of the children’s museum to 
build up gradually for the children of Brook- 
lyn and the surrounding neighborhood a col- 
lection that will delight and instruct the chil- 
dren who visit it ; to bring together collections 
in every branch of natural history that is cal- 
culated to interest children, and to stimulate 
their powers of observation and reflection ; and 
to illustrate, by collections of pictures, car- 
toons, charts, models, and maps, each of the 
iusportant branches of knowledge which are 
taught in the elementary schools. The museum, 
through its collections, library, curator and 
assistants, attempts to bring the child or young 
person, whether attending school or not, into 
direct relation with the most important sub- 
jects that appeal to the interest of. their daily 
life, in their school work, in the reading, in 
their games and rambles in the fields, and in 
the industries which are carried on about them. 

The building is situated in what is known 
as Bedford Park, and thus has advantages of 
light and air. It was an old house of gener- 
ous proportions which, after being remodeled, 
redecorated and lighted by the electric light, 
forms an almost ideal building for a museum 
of this kind where the rooms should not be too 
large. On the ground floor are six rooms devoted 
to exhibition purposes, and on the second floor is the 
library and curator’s office. These rooms are known 
as the model room, animal room, plant room, anatomi- 
cal room, meteorological room and lecture room. The 
rooms are charmingly decorated. in different colors, 
and all of the cases are of proper height so that the 
children can obtain excellent views of the various col- 
leetions. 

In the model room we find collections illustrating 
crystalography, the mineral crystals being placed in 
conjunction with models of crystal. Here will be col- 
leetions of the useful ores, useful minerals, a collection 
of drift rocks of Long Island and similar collections 
They are all labeled with 
reat care, special attention 
being paid tosimplicity, with- 
out departing in any degree 
from scientific accuracy. Up- 
on the walls are many charts, 
and altogether there are 900 
charts exposed to view and 
kept in the chart rooms. 
They can be changed at will 
and are most interesting, em- 
bracing nearly all of the sub- 
jects of science as well as 
most of the useful arts. Some 
of them will be referred to 
later. In the model room will 
be found a splendid series of 
twenty-four anatomical mod- 
els. Thus, we find a silk- 
worm, 5 feet long, executed 
in papier mache; it can be 
separated, and the wonderful 
process of spinning the deli- 
cate fibers can be explained 
by reference to such a model 
to quite a large audience, be- 
cause of the very considera- 
ble size of the model. The 
edible snail which is shown 
in our engraving, articulated 
and dissected, is 344 feet long, 
and is a splendid example of 
the art of papier mache work- 
ing. These models, are, of 
course, colored to give the 
appearance of life. In this 
room will also be found a spe- 
cial collection of shells of Long 
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Island, and special efforts is made to interest the chil- 
dren and young people in the fauna and floraand min- 
eralogy of the immediate neighborhood in which they 
live. Probably the most interesting collection in the 
room is a small ‘‘type” collection which is consider- 
ably used in France for elementary schools. 
sists of a number of real specimens. There are 35 


minerals, 13 fossils, 10 recent mollusca, 90 insects, 2 
crustaceans, 20 plants, 2 fishes, 3 birds, 3 worms, 3 radi- 
ates, 3 reptiles and 2 mammals, making, a total of 185 
specimens. This interesting collection issold in France 


THE ANIMAL ROOM IN THE CHILDREN’S MUSEUM. 


for $20, and it seems as though every school in the 
eountry might possess a type collection of this kind. 
The specimens are excellent. Thus, we have a mounted 
bat, handsomely stuffed birds, and a snake a foot long. 

The charts hung around the room refer to useful 
woods, vegetable products, cereals, alimentary plants, 
gums and resins, minerals, textile fabrics, fertilizers, 
geology, mineralogy, and the manfacture of gas, ete. 
Take for example the latter; here we find the forms 
of coal illustrated, showing the Devonian plants, then 
diagrams showing the production of gas, samples of 
by-products in little bottles, etc. In the animal room 
there are a large number of interesting models of ex- 
tinct monsters. Thus, the one shown in “ur engraving, 
the ‘‘ mastadon longirostris ” of the Tertiary of Europe, 
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is two feet long, and the other animals are in about 
the same proportion. One of our engravings shows 
the case holding the extinct animals, and also some of 
the charts upon the walls and the small busts upon 
the mantel show various types of races. In another 
case, in the same room, are models of animals which 
now exist. In the same room are charts illustrating 
the various food industries, manufacture of textiles, 
etc. Thus, for example, we have a chart showing the 
leather industry, and attached to the stiff cardboard is 
a sample of hide taken from the animal, the various 
tanning materials, coloring materials, the dye- 
ing and finally the bristles and the manufac- 
ture of brushes. 

The botanical and flower room contains, in 
addition to the charts, some forty-two large 
flower models which can all be dissected. Ina 
ease in the center of the room is a collection of 
Long Island lepidoptera, and the life history 
of the honey bee. In a case to the left will be 
seen some of the many microscopes owned by 
the Institute. It also shows the height of 
most of the cases, and also how effective these 
charts, which are not at all expensive, can be 
made in the decoration of aschoolroom. In 
the anatomical room, will be found some very 
large and handsome models such as the hu- 
man heart, shown in our engraving, articulated 
and dissected. Here will be found the ear and 
other parts of the human anatomy. The lec- 
“ture room seats forty, and it is provided with 
an electric lantern for projecting lantern slides 
upon the screen, arrangements being provided 
for making the room semi-dark, thus enabling 
the lecturer to see the children at all times 
and keep them under control. With the elec- 
tric light the images are bright enough for all 
ordinary purposes. Around the room are va- 
rious charts and models, and there.is a lecture 
platform at the sides of which are cases con- 
taining chemicals, so that simple experiments, 
such as the chemistry of digestion, can be car- 
ried on. It is intended to have teachers froin 
the various schools bring their pupils to this 
room where they can lecture, using the splen- 
did collection of material at hand. Of course, 
the large proportion of lectures will be given 
by the curator, Prof. R. Ellsworth Call, M.D., 
M.Se., Ph.D., who is very enthusiastic con- 
cerning the work of the children’s museum, 
and he has added largely to its collection. In the 
course of afew months Dr. Call anticipates that all 
the specimens will be labeled, and that he will be in a 
position to bring the museum into an even greater 
state of efficiency that. it-now is. 

In the lecture room there is a map of. France on 
which the natural resources and manufactures are 
indicated by small specimens attached to it. Thus, 
the wine-growing sections of the country are indicated 
by small bottles of wine; coal which is admirably dis- 
tributed all over the country is indicated by a number 
of small pieces of coal wired on to the chart; shipping 
is indicated by little metal ships; glass manufacture 
by a small piece of glass, ete. Dr. Call is at present 
working on a chart of the United States on approxi- 
mately the same lines. There 
are at the present time a nuni- 
bet of meteorological instru- 
ments installed in the tower 
of the building, and in one of 
the lower rooms are satuples 
of all of the charts issued by 
the Weather Bureau. A self- 
recording anemometer is con- 
nected electrically with the 
revolving disks upon the roof. 
There are also self-recording 
thermographs, a barograph, 
a self-recording thermometer, 
and a standard barometer. 
There are also collections il- 
lustrating geography, _his- 
tory, ete. 

In a few words the scope of 
the children’s museum may 
be said to include the great 
round of human endeavor 
and of human interest, so far 
as they appeal to the child, 
or so far as they may be made 
to subserve the cause of edu- 
eation of youth. Its collec- 
tions are all selective and 
have a real definite relation 
to the home and school life of 
the child. 

—___ 9 0 - 6 —__—_ 

THE nearest settlement to 
Cape Nome prior to 1899, 
was St. Michael, 100 miles to 
the southeast, which is the 
starting place of steamers for 
the Yukon River, 
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The United States Biological Survey. 

The work carried on by the Division of Biological 
Survey of the United States Department ‘of Agricul- 
ture is most important, and the methods employed and 
the results obtained are of great interest. .During the 
fiscal year of 1898-99 work was carried on: in several 
states and territories, and also in British Columbia 
and the Northwest territories. Under the personal 
supervision of Dr. C. Hart Merriam, camps were oc- 
cupied on Mount Shasta from July 15 to October 3, 
1898. The peak was completely encircled, the several 
life zones were outlined with great care, and data were 
secured regarding the distribution of characteristic 
mammals, birds ard plants, and many side trips were. 
taken; and in the spring of 1899, supplementary col- 
lections were made with a view to covering the entire 
northern part of California and extending the biologi- 
cal recounoissance southwest. The discovery of gold 
in the Klondike region and several points in Alaska 
has aroused general interest in the resources of the 
territory, and the rush of miners and emigrants to the 
new gold fields brought about rapid development in 
the means of communication to the Upper Yukon. 
The regions, which were practically in- 
accessible, can now be explored with com- 
paratively little difficulty. It was, there- 
fore, deemed desirable to begin systematic 
work in Alaska during the sutmmer of 
1899, and through the courtesy of Ed- 
ward H. Harriman, Esq., of New York, 
an invitation. was extended to the Bio- 
logical Survey to join an expedition he 
had fitted out at his own expense for a 
trip along the Alaskan coast. Dr. C. 
Hart Merriam with two assistants accept- 
ed the invitation and spent two months 
in active field work at numerous locali- 
ties, most of which are out of the regu- 
lar routes of travel. The steamer which 
had been chartered was fitted up with 
all necessary appliances for scientific 
work, and offered unusual facilities for 
the collection and preparation of the material. The 
results obtained were most egatisfactory, and as the 
Upper Yukon is practically unexplored field, a syste- 
matic study of the fauna along its whole course aided 
in throwing much light on the northern limits of the 
ranges of many species. Asa party was also detailed 
to work down the Yukon River, the practically simul- 
taneous exploration of the coast and interior, pro- 
mises to offer important data for mapping the life 
zones in South Alaska, which will be most useful. 

The subject of the economic relations of birds has 
been very carefully investigated by the 
division, and during the year 1381 birds’ 
stomachs were received and 1961 were 
examined in the laboratory. The total 
number of birds’ stomachs in the collec- 
tion amounts to 31,300, and represents 
the accumulation of fourteen years. 
Thnnese stomachs, of course, offer valua- 
ble information upon the food of the va- 
rious birds in their relation to crops; for 
instance, complaint is made of the dep- 
redations of the blackbird which breeds 
in enormous numbers in the swamps of 
the Upper Mississippi Valley and destroys 
considerable grain in the early autumn. 
The material now on hand shows defi- 
nitely the damage done by each species, 
and also the members of the group which 
offset their grain-eating record by 
the destruction of insects. In ad- 
dition to the examination of the 
stomachs{of the birds-:in the labora- 
tory, a great deal of work has been 
done in the field -to ascertain 
whether birds show marked prefer- 
ence in selecting a food, or simply 
that which is most abundant, or 
most readily obtainable. Stomach 
examination shows what {kind of 
food a bird has eaten, but it is de- 
sirable to know whether birds ha- 
bitually reject other kinds of food, 
especially insects, which are equaily 
abundant. By the careful examina- 
tion made ona farm, it is believed 
to be possible to determine the ef- 
tect of the birds on the crop at each 
season of the year. 

Compilation and tabulation of 
data for mapping geographical dis- 
tribution have continued practi- 
eally without interruption during 
the year. Similar data has also 
been tabulated for mammals, as far 
as means were available. Many 
specimens have been received for 
identification as in former years, but 
the fact that the division is willing 
to identify specimens of mammals 
and birds, and that such material 
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can be forwarded to the department by mail and re- 
turned free of expense to the sender, does not seem to 
be as generally known asit'should. The farmer or the 
fruit grower thus has anfeasy way of learning the name 
of the unfamiliar bird which is suspected of damaging 
his grain or fruit, and, moreover, this work tends to 
stimulate observation and study of habits of animals 


MODEL OF EXTINCT ANIMAL. 


THE SNAIL DISSECTED. 


and birds, and thus has an educational value. The 
introduction of ‘‘nature study” in the common 
schools and the efforts of the Audubon societies in the 
cause of bird protection, are responsible in a large 
measure for the extraordinary popular interest in bird 
study which has developed in the past few years. 
Under the leadership of the College of Agriculture of 
Cornell University, this novel kind of school work has 
made wonderful progress in New York, and has also 
been successfully taken up in other States. Children 
are so easily interested in birds that elementary or- 


MODEL OF SNAIL, THREE FEET LONG. 
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nithology has deservedly become one of the most 
popular branches of nature study, and its introduction 
into the lower grades of the public schools opens a 
wide field for teaching the economic side of the sub- 
ject, as well as for correcting erroneous ideas now prev- 
alent respecting the value of certain birds. One of 
the first suggestions for popularizing nature study was 
the observance of a bird day in the schools, and since 
this suggestion was endorsed by the department in 
1894, the observance of bird day in connection with 
arbor day has been provided for by law in at least 
three ‘States, Wisconsin, Minnesota and Connecticut, 
and has been adopted by many schools in other parts 
of the country. Of course the lack of the requisite 
knowledge on this subject on the part of the teachers, 
offers an obstacle to the success of bird study. It is 
said that 70,000 text books on birds have been sold by 
New York and Boston publishers during the last six 
years, and in the same time more than 200,000 copies of 
circulars and reports relating to birds have been dis- 
tributed by the Department of Agriculture. Reports 
fresh from the press find their way into the schools and 
are almost immediately utilized in instruction. The 
Farmers’ Bulletin on ‘Common Birds in 
Relation to Agriculture” has been re- 
printed six times, and 140,000 copies have 
been published. All these things help 
the public in becoming interested in 
birds, and also to the appreciation of their 
value to agriculture. 

Measures designed for the suppression 
of injurious animals and birds have been 
considered by the Legislatures of fully a 
quarter of the States of the Union during 
the during the past year, and results are 
that many bounties have been offered. 
Bounty legislation in the United Srates 
dates back until 16380, and during these 
two centuries and a half, more than 400 
separate laws have been passed contain- 
ing every conceivable provision for secur- 

; ing proper enforcement, avoiding fraud 
and raising funds with which to pay rewards. 

The English sparrow has attracted unusual atten- 
tion during the year on account of the efforts made in 
Boston by the American Society of Bird Restoration 
to clear the sparrows from the Common in Public 
Garden. On March 15, five men in charge of a fore- 
man, began to tear down the nests in the trees and 
buildings on the Common, and to close up the holes 
which had been used as nesting sites. During three 
weeks the work was carried on, when 1,000 sparrow 
eggs and 4,000 nests were destroyed, and 5,000 holes were 
closed. On April 5, the Mayor stopped 
the work, and on April 14 there were a 
hundred nests, on May 22 152 nests, and 
it was estimated that less than 450 birds 
were breeding there. The nest destruc- 
tion aroused a storm of opposition. Nu- 
merous protests appeared in the papers 
and the department was flooded with 
letters. Unfortunately the experiment 
was not continued long enough to secure 
definite results, or to test this method «: 
preventing the undue increase of tlic 
sparrow. The movement accomplished 
some good, however, not only in Boston, 
but elsewhere. The necessity for legisla- 
tion restricting the introduction of 
noxious animals and birds is emphasized 
in the report of Acting Chief T. S. 
Palmer. The danger of introduc- 
ing certain Old World mammals, 
and birds is neither imaginary, nor 
of slight importance. The experi- 
ence with the English sparrow 
shows this clearly, and the loss 
which have resulted froin the in- 
troduction of the rabbit,the weasel, 
the English sparrow, starling and 
blackbird in New Zealand and the 
colonies of Eastern Australia has 
amounted to millions of dollars. 

——______>-e4_______ 

AT Bosco. Reale on the slope of 
Vesuvius, near Pompeii, where the 
great silver treasure was found afew 
years ago, recent excavations have 
brought to light some of the most 
remarkable paintings of the Roman 
period yet discovered. In _ the 
grounds of the Del Prisco villa a 
great peristyle and four large rooms 
have been unearthed, the walls of 
which are covered by twenty large 
frescoes of rich coloring and more 
careful execution than any hitherto 
known. The figures are of life size. 
It is to be hoped that some process 
will be discovered to preserve them 
more satisfactorily than those 
at Pompeii and in the Naples 
Museum. 
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TALL OFFICE BUILDING [MODEL FOR THE 
WORLD’S FAIR. 

The many-storied office building, with its skeleton of 
steel and paneling of brick, stone and glass, is essen- 
tially an American production. It is pretty generally 
admitted that the composite building originated in 
this country, and whether it did or not, it is certain 
that its structural possibilities, as exemplified in the 
towering structures at the lower end of Manhattan 
Island, have been developed and demonstrated almost 
exclusively on this side of the Atlantic. The construc- 
tion of the very remarkable model, which forms the 
subject of our illustration, is due to the desire of the 
Western Society of Civil Engineers to adequately rep- 
resent the branches of engineering which are con- 
cerned in tall office building erection, at the Paris 
Exposition. At the request of the society, Mr. 
Corydon T. Purdy, of this city, undertook the work 
of getting up a suitable exhibit, and to this end 
selected the Broadway Chambers office building, as 
being one of the very latest structures of the kind to 
be erected, and as being thoroughly representative of 
the best class of construction. ‘The plans of the build- 
ing were furnished to Mr. H. C. Hinchceliff, of this city, 


who undertook to construct a model on the seale of - 


half an inch to the foot, or one-twenty-fourth of the 
real size for the sum of $5,000. 

The model stands about 12 feet high, and weighs 
altogether about 2,300 pounds, 1,500 pounds being the 
weight of the base and 800 pounds representing the 
weight of the brass out of which the whole of the 
I-beams and columns have been constructed. The 
model contains altogether 30,000 separate pieces, the 
extraordinarily large number being explained by the 
fact that not only does the model represent each 
column, I-beam and girder in the structure, but each 
of these members is built up of as many separate Pieces 
of sheet brass as there are separate pieces of steel in 
the completed building. : 
Main coluum is built up of say two web plates, two 
cover plates, and a certain number of angles, the model 
faithfully represents both in shape, thickness and 
number, the separate pieces. The joints of the main 
columns are located in exactly the same positions as 
they occur in the building itself, and every gusset, 
stringer, and floor beam is found in the model. 
deed, the only pieces that are wanting. are the bolts 
and rivets which, for obvious reasons, could not be re- 
produced exeept at a great increase in the cost. The 
foundations, as will be seen from the detail view of the 
model, are faithfully represented, and visitors to the 
Fair will receive an interesting object lesson in the 
methods adopted by our engineers to distribute the 
enormous concentrated loads inseparable from these 
buildings. 


the model by four beautifully constructed models of 


the Otis elevator, which are in exact proportion and’ 


are capable of being operated. To the right of the 


elevator is seen the system for supplying water 


throughout: the building, which, in the ease of the 


Br oadway structure, is forced up to the various stories © 


by compressed air. 

Around the model will be arranged various exhib- 
its, some of them on a full-sized scale, of the different 
industries which are repre- 
sented in the construction of 
a tail office building. Oneof 
these exhibits will bea plas- 
ter-of-paris model of the 
structure as completed. An- 
other will be a model of a 
single office room, showing 
the fire-proof construction of 
the floor and partitions, and 
the general finish and fittings. 
There will also be models of 
the electric lighting plant, 
showing the dynamo-engine, 
system of electric wiring, and 
various fixtures. Another ex- 
hibit will present the sani- 
tary and plumbing arrange- 
ments; another the steam 
heating; while Carnegie & 
Company will exhibit some 
full-sized sections of the steel 
frame work. After it has 
served its purpose as an ex- 
hibit in Paris, the model is 
to be used as a selling sam- 
ple, providing in this respect 
a better representation of the 
work than is afforded by a 
wash drawing and a set of 
blue prints. 


THE Western Locomotive 
Works is building two loco- 
motive of armor plate steel. 
The working pressure is to 
be 225 pounds to the square 
inch 


Thus, for instance, where a. 


In- } 


The elevator system, without which the’ 
tall building would have been impossible, is shown in | 


MODEL OF TALL OFFICE BUILDING FOR THE 


WORLD'S FAIR. 
Cort, $5,000. Number of pieces, 30,000, 
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THE MONO-RAIL TRACK VELOCIPEDE. 

The ordinary track velocipede as used on our stand- 
ard railways is a familiar object and withal a most 
useful aid to railway superintendents, road masters 
and maintenance-of-the-way engineers in the per- 
formance of their duties. The ordinary velocipede is a 
four or three-wheeled affair propelled, in the older 
forms, by a regulating shaft, operating through levers 
on the cranks, and in the later forms by regular -bicycle 


THE MONO-RAIL TRACK VELOCIPEDE, 


chain-and-sprocket driving gear. In the course of the 
development of the Langen single-rail-rail way, illustra- 
tions of which were given in our last issue, it was real- 
ized that. a velocipede would prove a particularly con- 
venient means of © inspecting the line’ and moving from 
one part of the work to ‘another. ‘As it was evident. 
that all the advantages * ‘eldimed for suspended ‘ cars 


would apply very well to the suspended velocipede, the’ 


unique machine shown in the accompanying illustra-* 
tion was constructed, and ‘subsequently proved'to be— 
thoroughly practicable. ’ 


The suspended railway upon which it is traveling 


differs considerably from the form adopted on the line | 
through the Wupper Valley. It will be seen “that the ’ 


a 
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DETAILS. OF FOUNDATIONS, SIDEWALK, AND 
ELEVATORS, 
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elevated girder is suspended by means of hook-shaped 
plate steel supports from the apex of a couple of ia- 
clined poles, the hanger resting upon the tops of the 
poles by means of a pair of plate straps riveted to the 
hanger and to the saddle. ‘The rail in this case is a con- 
tinuous built-up I-beam, the upper flange of which 
formns the track. 

The velocipede is suspended from and forms part of 
a two-wheeled truck, the forward wheel of which car- 
ries on its axle the sprocket which is engaged by the 
chain drive. The suspended frame is built of bicycle 
tubing, and its construction is so clearly shown in the 
engraving as to need no detail description. To enable 
the machine to be run in either direction, it is provided 
with two handle-bars, one on each vertical member of 
the frame, the saddle being reversible in the seat post. 
Each handle-bar is provided with a brake lever which, 
by means of sliding rods attached to the vertical mem- 
bers of the frame, enables the rider to press a brake 


shoe against the under flange of the suspended railway. 


ed 
Bromide Paper for Amateur’s Use. 
It is generally believed that the preparation of 


_ bromide paper involves great difficulties, and in conse- 


‘quence is practically impossible for the amateur. How- 
ever, these difficulties are not insurmountable, and with 
careful and clean operation successful results nay be 
obtained. Besides, the ‘paper thus prepared presents 
certain advantages over the paper of commerce, for by 
modifying the composition of the emulsion, the final 
tone may be varied, and shades from red to sepia and 
black may be obtained without varying the develop- 
ment. As the same emulsion may be used to give 


. these different tones, one ay prepare as much of each 


color as is necessary. When, forinstance, the required 
amount of paper of black tone has been prepared, the 
same ‘emulsion tay be utilized to obtain other shades 
by the simple addition of certain chemicals. Mr. 
Thorne Baker gives the following process, which he has 


used with success: 2 grammes of Nelson’s gelatine No. 1 


are swelled in 28¢.c. water; it is more convenient to 
do this in a graduated measure placed in a cylindrical 
vessel of Jarger dimensions. When the gelatine has 
absolved all the water, it is melted by slightly heating 
the water in the outer vessel, which is filled to three- 
quarters the height of the graduate. When the gelatine 
is melted, 1°2 grammes bromide of ammonium are 
added, and the mixture introduced into a flask pre. 
viously rinsed with distilled water, then a solution of 
1°7 grammes in 28 c.c. water is added, this latter oper- 
ation being carried out in the dark-room. The mixture 
should be well agitated. The emulsion is then heated 
to 65° C. for ten minutes, then filtered through four 
layers of fine muslin; it is thus filtered three or four 
tities and then cooled. When completely cool, the 
eiulsion is cut into small pieces and placed upon can- 
vas, the four corners of which are then brought to- 
gether and the emulsion forced through the canvas. 
After this operation it should be carefully washed with 
distilled water, preferably in a funnel suitably ar- 
ranged for the purpose. The emulsion is then re- 
melted in a porcelain dish placed in a larger vessel con- 
taining hot water. To sensitize the paper, it is floated 
for three minutes upon the emulsion, drained, and 
dried flat upon blotting paper. The paper thus pre- 
pared gives black tones. To 
obtain brown tones, only 1 
gramme of bromide of ammo- 
nium is taken, to which is 
added 0:2 gramme iodide of 
potassiurn. The sensitiveness 
of the paper varies according 
to the quantity of haloid salts 
present. For development a 
dilute bath of hydrochinon, 
alone or in combination with 
wetal, may- be used. 


0+ —____—_ 


ACCORDING to The Daily 
Graphie the backwardness of 
the authorities in London in 
adopting the mechanical in- 
ventions of the century is 
most extraordinary. In Lon- 
don the men who clean the 
street are provided with shov- 
els, pick-axes, antiquated 
earts and inefficient brooms 
which have little etfect upon 
an inch or so of melted snow. 
A short time ago a rude 
snowplow made of boards, 
weighed down by a tree- 
trunk, was to be seen in Bat- 
tersea Park and a few open 
places. In Paris the heaviest 
fall of snow is gotten rid of 
in very short order with the 
aid of tools, squeegees and 
revolving brushes which 
sweep the slush down splen- 
did drains. 
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Insects as Food. 
To the Editor of the SCIENTIFIC AMERICAN : 

The enclosed copy of a letter which I have just re- 
ceived from Mr. Claude Fuller, Government Entomol- 
ogist of Natal, Pietermaritzburg, Natal, contains com- 
ments upon a recent publication from me published in 
your journal of February 3, 1900, page 71. 

Yours most truly, 
L. O. HOWARD, 

Entomologist, United States Department of Agricul- 
ture. 


DEPARTMENT OF AGRICULTURE, NATAL, 
OFFICE OF THE GOVERNMENT ENTOMOLOGIST. 


PIETERMARITZBURG, March 18, 1900. 

DEAR MR. HowARD: I have been much interested 
by an excerpt from your paper on the “ Economic 
Status of Insects as a Class,” which has just caught my 
eve in the ScIENTIFIC AMERICAN. My old friend 
Richard Helms also published some notes on ‘* Bugong 
Moths.” He says that ‘‘the natives entered the crev- 
ices with burning bushes, the heat and smoke from 
which stifled the moths so that they fell into nets and 
skins spread upon the ground to catch them.  After- 
ward they were cooked upon a carefully prepared bed 
of hot ashes and then eaten with great gusto.” He 
adds that the natives foregathered from great distances 
by the end of each year to participate in this feast and 
that they throve and waxed very fat. As a school 
youngster, in N. 8. W., I often enjoyed the acid drop 
exuded by a large bush ant when captured ; that said 
drop originated from the tip of the abdomen made no 
difference to the relish with which it was absorbed. 
On arriving here last September I was first struck with 
the numbers of flying termites around the lamps of the 
city each night, and then by the number of natives and 
small white fry gathering them. I have since learned 
that they are excellent bait for fish and that the 
natives eat them both cooked and raw. They are 
toasted in the fire spitted on a pointed stick. I have 
also made several acquaintances who have tried them 
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are acquired. Locusts are eaten by the natives in 
Basutoland. I amtoldthey make cakes of them—how, 
I do not know—using only the heads and thorax. 
Quite recently information was received at this office 
that the Basutos were eating locusts killed by fungus, 
accompanied by solicitous inquiries from the Commis- 
sioner concerning the possible effects of such a diet. 
Most faithfully yours, 
CLAUDE FULLER. 
—— 0 
Austin Dam. 
To the Editor of the SCIENTIFIC AMERICAN : 

It is not necessary to suppose that the destruction of 
the Austin Dam was caused by washing away of the 
rock atits toe. It failed because it had not width and 
mass enough. 

Before the description of how it failed came here, a 
prediction was made by me that it had failed by slid- 
ing, and this turned out to be correct. 

This dam was a submerged weir, having a pressure 
on its upper side from the hydraulic head due to the 
difference of level of water above and below it. Added 
to this was the current running at the rate of seven or 
eight miles an hour. 

To resist this was the weight of the dam. But this 
must be treated as a submerged body, and the weight of 
the water displaced be deducted. The resistance to the 
sliding of rabble masonry is given by Trautwiae at 0°47 
of the pressure. A short calculation will show that, 
under the circumstances of 11 feet of water passing 
over its crest, this dam must have failed. Had it been 
built a monolith of concrete, and its base carried down 
8 or 10 feet into the rock, its chances would have been 
much better. THOMAS C. CLARKE, 

Mem. Am. Soc., C. E. 

New York, April 30, 1900. 

[Our correspondent has misread our article on the 
failure of the Austin Dam, if he understands us to im- 
ply that disintegration of the river bed at the toe of 


the dam was the only, or even the chief, cause of the’ 


failure. Resistance to sliding in dams is secured 
either (1) by building the dam in the form of an arch, 
convex to the impounded water, and transferring the 
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base and mass in a straight dam to resist overturning 
and toinsure that the frictional resistance to displace- 
ment between the dam and the river bed shall amply 
exceed the horizontal thrust; (3) by extending the foun- 
dation masonry down into parallel trenches cut in the 
river bed, and depending upon the sheering strength 
of the masonry in the trenches to assist the frictional 
resistance due to the weight. 

The last named method was followed in the present 
case, four trenches appearing in the first design for the 
dam, although but two were actually built. -Of these 
the one at the toe was the most effective, and if the 
rock at the toe was cut away by the flood waters, it may 
well be that the frictional resistance, none too great, as 
Mr. Clarke points out, at any time, was immediately 
overcome, and displacement of the whole mass occur- 
red.—ED.] 


The Current Supplement. 

The current SUPPLEMENT, No. 1271, has a large 
number of articles of unusual interest. ‘‘The Manu- 
facture of the Pneumatic Tire” describes the intricate 
operations in great detail. ‘‘ Motor Vehicles for Heavy 
Traffic” gives sectional views and details of this im- 
portant means of transporting heavy goods. ‘ Useful 
Boring and Tapping Machine” describes a most in- 
genious German machine. ‘ Rails” is a valuable 
article dealing with the subject in an authoritative 
manner. ‘‘ Paints and Varnishes” is by Prof. A. H. 
Sabin. ‘‘ Hypnotism in Medicine” is a most interest- 
ing article. “The Gold Deposits of Cape Nome” is 
by Charles G. Yale, statistician of the United States 
Mint, San Francisco. 
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quired taste. I can quite believe it, all tropical tastes 


it is an ac- 


horizontal thrust to abutments on the banks of the 
river, or sides of the canyon; (2) by providing sufficient 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


COMBINED LAND-ROLLER, STALK-CHOPPER 
AND CLOD-CRUSHER.—Joun K. Goopman, Mount 
Ulla, N.C. The machine is particularly adapted for 
cutting corn and cotton stalks and dry weeds, either in 
rows or broadcast, by passing over them and pressing 
them down. For breaking clods and rolling land the 
machine is also useful. In the ends of a drum circular 
frames are fitted, the drum and frames having coincident 
radial holes. The drum is also provided with holes in- 
termediate of its ends. A series of detachable knives, 
each have at the ends shouldered bolts provided with 
threaded shanks, and at the middle shouldered studs 
having smooth shanks. The studs are left free so 
that the knives are held in place ; atid the studs support 
the middle portions of the knives, although adapted for 
instant detachment along with the knives when the bolt- 
nuts are removed. 


APPARATUS FOR OPERATING HAY-STACKERS 
OR ''HE LIKE.—Jzsse H. Sticz, Allerton, Iowa. 
This-invention is concerned chiefly with the provision of 
simple and effective meansfor raising the derrick. These 
means comprise a drum, havinga pinion and a ratchet- 
whee], and a brake-wheel journaled with respect to the 
drum. A pawl engages the ratchet-wheel and a brake, 
the brake-wheel. A sweep is provided, operating a 
master-wheel meshed with the drum-pinion and provided 
with a mutilated portion so as to permit the automatic 
return of the drum under the control of the brake. 


CORN-PLANTER.—Isaac B.. Uttom, Claysville, 
Penn. By means of this planter corn, pumpkin seed and 
fertilizer can be discharged from the seed-box simulta- 
neously or independently, or in any desired combina- 
tion. The seed-box is provided with compartments con- 
taining the various kinds of seed, each compartment hav- 
ingan independentoutlet, A ready means is provided for 
throwing the actuating mechanism of the drop-slide out 
of gear with the slide. 


TRANSPLANTER.—Perer 8S. Hotum, De Forest, 
Wis. This machine is devised for transplanting tobac- 
co, cabbage, or other plants, and is constructed in a 
most simple and durable manner. The transplanter is 
wheel-supported, and so constructed that the plants to 
be transported can be placed in position on the machine 
and held in position until required. The action of the 
machine is automatic, to the extent that the plants are 
taken from the carrying device vrovided for them, and 
set in the ground and watered without the aid of an at- 
tendant. The entire mechanism is under the complete 
control of the driver. 


Mcchanical Devices. 


AUTOMATIC CANAL-LOCK GATE. —T. T. 
Stoppart, Ottawa, Canéda, The inventor states that 
his invention includes simple mechaniam, quick and sure 
in its movements, operated with a minimum expendi- 
ture of power. The power in question is Cerived from 
air, water, and gravity. The gate is hollcw ana oscii- 
lates in a horizontal plane on its horizontal edge, on a 
hollow shaft journaled in the bottom of th2 side walls 
and connected with the head water and the lower water. 
A three-way wicket connects the feed and discharge 
pipes with the axle of the gate and can be operated to 
lower the gate into the desired position. A special ar- 
rangement is provided for emptying the lower or water 
gates. 

MOTOR-VEHICLE.—Epwin 8S. Sutca, 489 Lemont 
Street, Roxboru, Philadelphia, Penn, In this motor-vee i 


| hicle, the means for guiding, for varying the speed, for 


reversing, and for applying the brakes are all operated by 
a single handle, so that even a one-armed man can run 
the carriage. ‘The handle in question, as well as its shaft, 
has a rectilinearly and longitudinally sliding motion, and 
also arotary motion, The shaft is detached from its 
bearing by the sliding motion. The rotary motion is 
transmitted to the driving-gears. The shaft also hasa 
horizontally-swinging motion which is transmitted to 
the steering-gear, and a vertically-swinging motion which 
is transmitted to the brakes. 


PAPER-BOX MACHINE.—Josrpra T. Craw, Jersey 
City, N. J. The object of the invention is to provide a 
machine which will open the completed blanks even 
after they have been passed through a printing-press 
or subjected to great pressure, and by automatic- 
ally reversing the folding of the box blanks or forms, 
deliver them in such condition that they can be duly 
sealed at their ends and set up to receive material. 


FIRE-ESCAPE.—CormnE Durour, Savannah, Ga. 
The fire-escape comprises a number of balconies, ar- 
ranged one above the other on the face of a building and 
provided each with guideways. The guideways extend 
downwardly and outwardly, so that the uppermost bal- 
cony on sliding down its guideway, alights on the next 
balcony below in step form. Counterbalancing weights 
are provided for each of the balconies, so that a bal- 
cony automatically rises after the person has stepped to 
the balcony below. 


MERRY-GO-ROUND.—Witt1am Jownson, Coney 
Island, Brooklyn, New York city. The machine is an 
improvement on such merry-go-rounds which employ 
crank-arms for seats. The improvements have been so 
devised that, as the shafts carrying the crank-arms re- 
volve, the crank-arms will descend as regularly as they 
ascend, thus avoiding the quick return and discom- 
fort usual to this form of machine. The gears and 
crank.shafts are so constructed that all unnecessary 
strain will be taken off the track upon which the gearing 
for the crank-shaft travels. 


AUTOMATIC SAFETY-GATE.—WILLiam T. Tay- 
LOR, Evans, Colo. The invention provides a device in- 
tended automatically to open a flood-gate or waste-gate 
in case the water in a ditch flume. or channel reaches a 
dangerous level. In front of the gate a perforated bucket 
is pivoted. The bucket and gate are connected by a 
chain passing over a wheel, the pivot being located be- 
tween the ends of the chain. The water as it rises flows 
into the bucket, thereby drawing on the chain and clos- 
ing the gate. When the rising of the water ceases, the 
water flows out through the perforations of the bucket, 
causing the gate to fall back to its normal position. 


Railway-Appliances, 


RAIL-CLAMP.—CuHarurs W. Hit, Forest City, Ill. 
The invention is concerned with stopping or blocking 
devices for steam shovels and excavators mounted on a 
car-truck and traveling on a railroad for ditching. exca- 
vating. and the like. This new and improved rail-clamp 
is arranged to be carried on a car-truck in order auto- 
maticaily to form a stop for the wheels to prevent back- 
ward movement of the truck, and to allow « free forward 
traveling as the work progresses. 


Miscellaneous Inventions 


FLANGE - SHIELD. — Freprrick C. BILLINes, 
Macon, Mo. The invention provides a new shield de- 


prevent the flanges from becoming loose on the rail and 
to hold the pivot-pins from working out of the flanges, 
and tv hold the flanges themselves in position, even 
though they be split. The flange-shield can be used un- 
der the flange as well as on top. The shield is made in 
different sizes, according to the size of the flanges to 
which it is applied. 


STORAGE APPARATUS. — Ropert T. Lams, 
Alpika, Miss. The invention is a storage-house with 
elevating apparatus and revolving chute for quickly and 
economically storing in suitable bius seed-cotton, cotton- 
seed, or grain, and also quickly unloading the bins and 
carrying their contents to the gin-house. The elevating 
system isindependent of that of the gin-house. The 
motive power is a gasoline-engine, which operates a fan, 
the seed-cotton being unloaded by suction. When the 
gin is running two wagons can be unloaded at once. 


FOLDING BEDSTEAD.—Aimfé Frangois Routier, 
Boulevard Dienain 4, Paris. France. The bedstead is 
particularly intended for explorers, but is otherwise ser- 
viceable. It is characterized by the supporting cross- 
pieces connecting the standarde or posts at the ends. 
These cross-pieces afford a comparatively large surface 
of support and permit the bedstead to be fitted upon any 
ground, however soft or irregular it may be, without any 
risk of the bedstead’s sinking. 


VEHICLE-WHFEL. — James Burns, Cincinnati, 
Ohio. This ingenions invention provides a road vehicle- 
wheel with a flange which can be adjusted to project out- 
ward from the rim of the wheel, thus adapting the wheel 
for use on rails or on roadways. The construction is such 
as to render the wheel stronger and cheaper than other 
wheels of its class. The possibility of moving the flange 
in or out enables the wheel to be used as a vehicle, which 
can run on rails or on roadways, for which reason the 
inventor calls his device a “‘ supermotor.” 


COFFEE - ROASTING APPARATUS. — CHARLES 
Watson and ALVER G. Lotz, Brooklyn, New York. 
The object of the invention is to provide a heater so con- 
structed as to prevent flame from coming in direct con- 
tact with the coffee in the roaster, thus preventing burn- 1 
ing. The roaster comprises a cylinder in which the 
coffee is contained and which communicates with a fur- | 
nace, Gas and air pipes lead into a combustion-cham ber 
in the lower portion of the furnace; and bars of refrac- 
tory material are placed radially in the furnace above the 
combustion-chamber. The heated air is admitted to the 
furnace, is superheated on its passage through the fur- 
nace, and is conducted into the roasting-cylinder at a 
temperature sufficiently high to roast the material uni- 
formly without burning. 


SHAVING-TOOL.—Jamzs J. Bryant, Nailsworth, 
England. The tool is a leather skiver, or shaver, which 
is also applicable for scraping or smoothing cross- 
grained, knotty, and hard wood. The knife is double- 
edged and reversible, capable of being adjustably guided 
in its operation so as to insure the making of a true con- 
tinuous cut. The tool is adapted to work upon a hori- 
zontal slab with a degree of efficiency equal to or greater 
than that of the ordinary inclined beam, so that the in- 
conveniences due to the stooping position over the beam 
are avoided, and that the working of the tool can be 
more easily supervised and controlled, 


FIRE-ESCAPE.—FRepovs H. Ames and WiLL1aM F. 
Bryson, Fort Wayne, Ind. To the outside of the build- 
ing drumsare secured, about which an endless flexible 
ladder is passed. To the ladder platforms are secured 


signed for use on the several fanges of a piano-action to | by chains, the platforms scrving as supports for the es- 


caping persons. The novel feature of the invention con- 
siste in the use of a compressed-air brake to check the 
speed of the descending platforms. 


WIRE-FENCE GATE.—Jamus K. Toma, Winfield, 
Kans. The gate has the usual two posts. To one of 
these posts and to one end of the gate a retractile spring 
is attached. A keeper in the form of a hook 1s secured 
to the other post and designed to be engaged by the gate 
to hold the spring under tension, whereby the gate is 
held in closed position. 


SUSPENDER-END.—Jacop Hyman, Manhattan, 
New York city. The invention provides an improved 
suspender end, having its strap reinforced at the inside 
to withstand the strain exerted by the button-piece on 
the strap. The strap, its reinforcing-sirip, and the 
drawers-supporting tongue being all made of a single 
piece of leather, cheapen the cost of manufacture, and 
algo render the suspender-end very durable, 


TANK-MOLD.—Orrin A. Dever, Cassopolis, Mich. 
The mold is designed to form cement stock-watering 
and other tanks. The mold consists of an inner and 
outer part, each forming a wall, and each having two 
curved end portions joined by parallel side portions. 
All of the portions are interchangeable, to permit the 
making of tanks of various forms. 


METALLIC SEAL OR STAMP.—Witi1am T. Rem- 
mEY, Brooklyn, New York city. The seal or stamp has 
a centrally-located sunken character, a milled back- 
ground formed by straight and crossing ridges. A plain 
border surrounds the background and is separated there- 
from by an annular groove, extending in depth below 
the background. The borderis in a plane below the 
background, so that the background will project above 
the border and will be formed with a uniform milled sur- 
face throughout. 


MUSIC-BOX ATTACHMENT.—Enuis C. RoBerts, 
Phenix, Arizona. The invention provides a simple, 
novel conatruction, by which a music-box is operated, 
from the wheel of a bicycle. The arrangement is such 
that the music-box will not play when the bicycle is 
moved backward. 


PERFORATOR.—JameEs F. McNamara, Far Rock- 
away, Queene, New York city. This device for perfor- 
ating check-stnbs and the like is applied to a printing- 
prese, and is composed of a longitudinally-slotted 
tympan and a perforating-plate movable in the slot and 
having an integral spring extension at one end secured 
to the tympan. 


Designs. 


BOX-FASTENER.—Howarp L. Moutez, Richfield, 
Utah. The fastener is designed for egg-boxes and is 
constructed with holes whereby it can be screwed in 
place. 


MATCH-BOX.—James J. B. McEurata, Centre, 
Ala. The leading feature of the design consists of a 
body having a contour approximating that of a shield, 
surmounted by a partially-open tent. upon which a 
hand is delineated. The tent has an ornamental canopy, 
bearing an eye, and at the side of the tent are crossed 
sbepherd’s crooks and crossed arrows. Below the tent 
the shield is decorated with the links of a chain. 


Notr.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten centseach. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Wusiness and Mersonal. 


Marine Iron Works. Chicago. Catalogue free. 
“U.S.” Metal Polish. Ind anapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Metal Novelties wanted. Bliss Metal Co., Prov., R. I. 


A factory thoroughly equipped would take on a profit- 
able specialty. Address Box 2031, Boston, Mass. 


Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 
Special and Automatic Machines built to drawings on 
contract. The.Garvin Machine Co., 141 Varick St., N. Y. 
The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 
The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 
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Names and Address must accompany all letters 
or no attention will be paid thereto. ‘This is for ow 
information and not for publication. 

References to former articles or answers should 

give date of paper and page or number of question. 

uiries not answered in reasonable time should 
be repeated : correspondents will pear in mind thai 
some answers require not a little research, and. 
hough we endeavor to reply to ail either by letter 
or in this department. each must, take his turn 

Buyers wishing to purchase any articie not advertised 
in our columns will be furnished. with aildresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters oJ 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referrec 
to may be had at the office. Price 10 cents each. 

Boeke referred to promptly supplied on receipt of 


pric 
Wf therals sent for examination should be distinctly 
marked or labeled. 


(7888) R. B. L. asks: 1. Is it proper to 
gay the North Frigid Zone is bounded on thenorth by the 
North Pole or should I say it has but one boundary, the 
Arctic Circle. A. The Nortb Frigid Zone is bounded on 
the south by the Arctic Ci cle. It has no other boundary. 
2. About what candle power is an ordinary oil lamp 
which uses a No. 2 wick? A. Prof. Mayer gave the 
flame of an ordinary kerosene lamp at 6 to 10 candles, 
according to theangle at which the flame was viewed. 
8. About what candle power is an ordinary incandescent 
gas lamp, the kind which uses a mantel. A. The gas 
mantel lamps are variable from 20 to 30 candle power. 


& (7884) W. W. P. asks (1) how sulphuric 
acid can be prepared from its salts. A. Sulphuric acid 
is not prepared from salts in a commercial way. It ig 
made by oxidizing sulphurous acid. The somewhat 
lengthy details of the method can be found in any good 
chemistry. Wecan supply you with Remsen’s “Chem- 
ist y,”* price $3.50 by mail. 2. How should Leyden jars 
be connected to obtain the largest spark possible? A. 
For most experiments Leyden jars are connected in 
multipie, that is, all the inside coatings are joined by a 
wire or a chain, and all the outer coatings are made to 
rest on stripsof tin foil in the bottom of the box in 
which th2 battery -is placed. 


(7885) D. D. asks: 1. Has a successful 
process been yet discovered to smelt copper ore by elec- 
tricity? If so, can you give me the name of any books 
which explain the process and where I can get them? 
A. Weare not aware of any commercial use of an elec- 
trical process of smelting copper. We can supply you 
with Borcher’s “* Electric Smelting and Refining.” Price 
$659 by mail. This book is considered a complete 
weatise on this subject. 2. Is there not an electrical pro- 
cess to remove fatty substances from oils? Ifso, where 
can I get particulars? A. We have no description of 
an electric process for separating fatty substances from 
oils. Itdoes not seem as if electricity was adapted to 
this work. These oilsare of themselves insulators, and 
even if a current were sent through them, it would pro- 
duce electrolysis upon them and so decompose them 
rather than refine them. 


INDEX. OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


TMAY 1, 1900, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.] 


Acetone, making, H. O. Chute.. 
Adding machine paper carryi 
tachment, C. H. P 
Advertising device, F. Alcock.... 
Aeroplane, kite like, G. ‘l'. Woglom 
Air brake coupling, automatic, 
Ud | ee ee er 
Air compressing and refrigerating apparatus, J. 
Alloy, L. Boudreaux 
Alloy, J. Patrick.. 
Alloys of iron and. titania, produelng, A. J. 


648,181 


Amusement device, G. C 
Atomizer, A. De V ilbiss.. 
Atraching or detaching device, J.C. 
Audiphone, G. P. Gehring. ......... 
Automatic coupling, T. H. Patching. 
Automobile carriage, H. Cramer.. 
Automobile truck, W. P. Freeman. 
Awning actuating. mechanism, W. sind Arnold. 
Back pedaling brake, E. Nester.. oe 

Bag fastening device, C. ’. Done er.. 7 
ea Har roasting pan, self basting, Rinner & 

e 


Baling press, “W. E. Anderson... 

Baling press, Leineweber & Welge 

Balusters, rs, pillars, or the like, manufacturing, F. 
Osea aeits ccaniey oma edesbeles havea ose ives 648.612 

Basin iesokek: E. A. Sullivan.. ..... + 648,888 

Bearing, axle roller, J. R. Richardson... 

Bearing, centrifugal separator, Collins & Hart- 

Bearing. shaft thrust, A: P. Geer. 

Bed, folding, L. H. Jensen : 

Bed spring stretcher, woven wire, J. M. Bundy.. 


648; 607 


Beer pasteurizing apparatus, A. Brunel.. Excavator, Barnhart & King as eosemasenets sees seoee! 648,720 
Belt guide, Hamilton & Drake............. Eyeglass guard and frame, J. T. Brayton. « 648,585 
Belt guide, adjustable, mica & Tielebein Eyeglass mounting, Billington & Stone. 648,894 

beadeace Eyeglasses, J. J. & 8. T. Johnston 648,871 


Fabric. See Carpet fabric. Knitted or netted 


fabric. 

Fan tray, J. H. Rivers............0..se:eeeeeeeeeeeeee 648,712 
mae Fans, air directing device for, Hi. T'ripp. oe. 648,815 

Siatn as Farm gate, J. L. Grout...........-..0006 «» 648, 
Fastener making machine, P. F. King. - 648,667 
Faucet, D. D. L. Farson...........cseseeee see eseeeegs 648,455 

648,551 | Fence machine, hand Operating slat and wire, J. ; 

Bie See miner bin. A. Bowles... a ++ 648,840 
Binder, temporary, J. Bauer................ceeeeeee 648,376 | Fence machine, wire, Jackson & Clarke 648,905 
Block.’ See Chopping block. Fencing, etc. metal fabric for, A. Mauser... - 648,590 
Board. See Compusiteboard. Game board. Knife Fertilizers, reducing tank for making, R. E. ais.aié 

oard. 5 
Boat, J.C. Nichol. .............cccceeccesececeeeeseeee 648,467 | Filter cleaner, C. D. Deshle 857 
Boiler. See Washboiler. Fire escape, C. C. Halstead 404 
Boiler or other shells, multiple driil apparatus Fire escape, Kurre & Giese! 648,762 

for cylindrical, J. Y: Foster Fire escape, N. Lennards.. 648, 
Bolt heading mac Fire extinguisher, A. J. Alie 648,371 
Bolt. heading mac Wire extinguishing apparatus, 5 648.452 
Blakeslee.. Fires, air moistener for open, E 648,651 
Book support, Fish hook, E. H. Crane......’. 648.552 
Bottle filling machine, R. J. Cousi Fishing apparatus, electric, I. 648.505 

Bottle filling machine, KE. Friedman 645,864 | Flue for chimneys or smoke flues, internal, T. 

Bottle stopper or closing cap, R. Ha 648,407 Cordrey.......-..-..2eeeeeeeeee 648,726 
Bottle washer, W. Tl. Baker 648,604 | Flying machine, L. E. Roze........ 648,634 


Box. See Packing box. Spo 
Box, Ferres & Reber........... 
Box lock corner, J. 
Box or satchel catch, F. L. 
Box staying machine die, H. B. 
Boxes, making, H. B. Smith 


Forking, elevating, and conveying machine, A. 


Form, dress, M. Shain..... 

Frame. See Dryingand stretching frame. Em- 
broidery frame. 

Fuel compound, artificial, I. Kaufman............. b 


Bracket. See Basin bracket. Furnace. See Hot air furnace. 
Braiding machine. T. Armitt.....................008 648,679 } Furnace linings, etc., composition of matter for, 
Brake. See Back pedaling brake. Car brake. R. Kee! 48,756 
Vehicle brake. agon brake. Fuse tock, G. C. Quelch 5710 
Brazing cap or cartridge, E. P. White.............. 648,475 | Gage. See Cheese cutting gage. 
Bread raising and clothes drying device, A. Ben- Game board, aan L. Haskell...........c.ee06 “ 
Betts es A os aa oe iors soetig dans where ecinnien tase Spanos 648,579 | Game register, A. Schlief... . 
Brick burner, F. W. Butterworth 344 | Game table, ‘H. L. Haskeil.. a 
Bridge. rocking bascule, F. G. V 648,447 | Garment clasp, E. J. Prindle.. 5 
Brush bridle. A. H. Wolcott........ 648,450 | Garment supporter. B. V. Seger.. 648.534 
Brush, fly killer, K. K. Rice... 648.794 | Gas apparatus, acetylene, J. ‘onces.. 648,787 
Brush, rotary, .J. H. Richards......... 648.527 | Gas generator, acetylene, | Stroud & Phelps 648,812 
Brush, rotary cleaning, O. M. Deeme 648,856 | Gas, manufacture of, J. A. Dubbs.......... 548°658 
Bubble p' Ripe soap, F. B. Abbot....... 648,891 | Gas, manufacturing, "J. H. Green... sc sccccceeeeee 648,688 
Buckle, De BIGRIG ics hik- -coasoenerscobenvns ‘saison 6 Gate. See Farm gate. 
Burner. See Vapor burner. Generator. See Gas generator. Thermo-electric 
Burnishing roll, A. G. Williams..................05 648,890 generator. 
Cabinet, Y. W. Rogers : 230 | Glass article shaping mold, J. J. Houser........... 648,746 
Calendar, J. M. Biggs.... Glass blowing machine, S. 0. Richardson, Jr. (re- 
Camera for composite color photugraphy, F. E. issue) 11,825 
Ives.......... PPEESESEETES SETS CET Glass cup, sectional, C. B. Rider. ¥ 
Can filling machine, H. R. Stickney. Glass cutting ap aratus. Senden & Smith......... 648,535 
Can opener, A. G. lua Barge.... 0.0... 26s. eee eee eee Glass press mold, L. A. Ragsdale......... 648,882 


Cane conveyer feeding mechanism, L. P. Cohen.. 
Capsule, wafer, K. Morstadt.. 
Car brake, Fk. M. Eggert. 
Car brake, C. Richard . 

Car coupling, J. B. Eave 
Car coupling knuckle, G. D. 
Car door, .C. F. ‘Thomas....... 
Car door, freight, J. H. Pi 
Car fender, street, A. W. 
Car loader, box, J. M. Christy 


Goal post, E. Manley 

Grain cleaner and separator, TT. H. 
Grain register, W. S. Miller................ 
Graphophone reproducer, W. Hart 
Greenhouse, C. W. & K. M. Jennings 
Grinder, mower knife, H. Allen.......- 
Grinding or polishing machine, F. Hen 
Grinding, polishing, or buffing machine, 75 Koe- 


NIG. csecccodenes coesedensest 548,498, 
Gusset, garment, L. Sere ‘ 


Cars, construction of, KF. H. R: Ham wrapper, W. Mer 768 

Cars, door Operating device for ho Hame and trace connector, W 648,843 
Schoen & Hansen.. 648,884 | Hand rake, J. C. Walters... 648.472 

Card case and game ci Harrow, pulverizing, P. Hor 648.6 


wartha.. 


648,814 
Carding mach 


648,694 


Harrow tooth and clamp ther: 
ontinuou 


Harvester guide board. self binding, 


Webber 


Carousel, aquatic, S. Redfern 648.792 | Harvester, potato, C. S. Nash 648,466, 
Carpet fabric, ingrain, W. B. Kee ; :+-- 648,567 | Harvester, rice, J. W. Pridmo: 648,881 
Carrier. See Coin carrier. Pneumatic carrier. Hat pouncing machine. G. F. Lai 648,873 
Pneumatic dispatch carrier. Hay press, I. H. Garrett 648,558 
Cartridge loading machine, W. H. Van Patten.... 648,816 | Hay rake, revolving sulk 648,583 
Case. See Card case. Heddle for cross weaving, J. B. Patter: 648,573 
Cash register, Carney & Lundgren.................. 648,548 | Heel, boot or shoe, F, wv Coy. 648,727 
Casting, centrifugal apparatus for, I. G. Strids- Hinge, spring, J.O. Kin, 548, 
DOP Bis oes seca yeu sichevvdaserecds, 6o% Hook. See Fish Hook.” Tug hook. Whiffietree 
Casting, steel, A. G@. Lundin........ hook. 
Castings, making steel, A. G. Lundin....... 648,509, Horn subatituce and manufacturing same, W. H. 
Chains, blank for manufacturing weldless link, 
NAGLE s 2 os oais «. siias ade iescocsieceg'ees- 00% deaenes Horse ‘qotacher, oO. Sjogren... 
Chair. See Reclining and swinging chair. 


Horseshoe, J. Steinaker... 
Chair, A. D. Crocker. i 


Chair, R. C. Jarvis. 
Chair, C. D. Koese 
Chair, J. F. Walton.. 
Cheese cutting gage. J 
Chimney cow), 
Ghopping bio block, Me Parolio... 

Chue: H. Young. ens niae eee 
Cigar bundiler, D. A. Davidson........... 
Circuit closer, emergency, A. J. Purinton. . “ee 
Clamp. See Picture frame clamp. Tube clamp. 
Clasp. See Garment clasp. 


P: Pittman. 
C. Schubert... 


Ink well and 


en rack, F. A. Chalmers.. 
| Jack. See 


agon jack. 


Cleaner. See Bicycle chain cleaner. Cycle chain Jar cover, J. W. Everhart..............cccseeceeeees i 
cleaner. Filter cleaner. Oil cleaner. Joint. See Rail joint. Seat joint. 

Clevis, C. P. Crosby.... ....sc ccc cce cece cscs cccecceee 648,553 | Knife board, E. Broom...............20.cceeceesecee 

Clip. See Paper eli olip. Knitted or netted fabric, G. Be 

Clock, electric, W Thu dley..........ccseeeeeeee eee 648,487 | Label cover and cover lifter, W. 

Clothes line, F.N. Renfrow.... -+- 648,670 | Label holder, 8. L. Whitehead............... 

Coffee or tea maker, R. L. Ada . 648,545 | Lamp, acetylene gas generating, F. E. Bundy 

Coin carrier, W.S. P. Oskamp . 648,427 | Lamp, carbureting, Calentine & Ludlow.. 


Comb pointing machine, J. Koen 


Lamp, electric arc, H. V. James........ 
Comb tooth beveling machine, K amp 


Lamp, formaldehyde, 8. Rauschenberg... 


FICK. «i,.00 cc ssiss oe, Lamp with burner of the second class, electric, 
Composite board, J. 632 Ri OChS.3.c.ctiuiisecctt cadasienestteatiee 648,516 
Computation device, tax and’ Lamps, apparatus for electrically lighting, H. C. 

Borst... + 648,584 Farquharson. . we. 648,731 
Concentrator, - 648,458 | Last, E. J. Prindie + 648,525 
Cooler. See Water cool Legging, Callery & 648,845 
Copy holder and guide, J. H. Stormer... 5 Linotype machine mold, a . 648,449 
Corn husking machine, green, J. A. Chisholm | Liquid separator, centrifugal, M. L. Hoyt..648,664, 648,665 

etal..............6. 648.484 | Loading device, portable adjustable vess . 
Corset. B. P. Carlton. - 648,38) Homes . 648,620 
Countersinking tool, A. N. Danley. Lock. See E 
Coupling. See Air ‘prake cou pling. Automatic Lock, F. Wrzesinski.. . 648,451 

coupling. Car coupling, ‘T'hill coupling. Lock’and latch keeper, H. G. Voight: 648,471 
Cowl, W. J. Kayser. Loom, Cobb & Adkins.. 648,898 
Crate, folding, Wetzel & Shaw. Loom, W.S8. Thomas.. 648,644 
Cultivator, G. Scott... Loom dobby, O. A. Haenichen et al. + 648,739 
Curtain fixture, J. Kolb.. Loom shuttle, C. & G. Brun.... ........ 648,547 
Curtain pole, W. L. W. Delan Loom take up mechanism, A. D. Emery... 648, 
Cutter. See Label cutter. Weed cutter. Looms, machine for twisting in wary threads in, 

Cycle chain cleaner, D.S. Cole. 648,724 Bs BORG io saekn ces Peseckis Vea ai vidas eae bay cade 

Cycle, pacing, J. C. Anderson. Lubricating 548,66 

Cyclometer, E. EK. Neal...... Lubricator, 648,821 
Damper pressure regulator, E. K. Hutchison Mail catcher a Saetvaese: B. Chamberlain....... 648.848 
Defecating, A. Verley..........22.  seeseeceenseee oe 577 | Manure distributer and spreader, J. Oppenheim.. 648,019 
Desk, Snoonn writing and advertising, Moore tals Ta Measurer and register, lumber, E. . & W. B. 

00; 48, CONTIG io oS cisisie's vince eco ae Shae Seew nee ooe daa tee. 648,392 
Detergent, wen H., Fitch 648,733 | Measuring instrument, electrical, J. F. Begole.... 648.543 
Die. See Metal shaping die. Meat cutting machine attachment, ‘L. Ballbach.. 648,480 
Distribution system, W. L. R. Emmet. 648,489 | Meats, etc, device for draining’ salted, T. S. 
Dobby, F. Kesselring...........-.++ 691 Kreider. 648,668 
Door casing fastening, J. H. Ibsen. 648,747 | Metal shaping die, J. G. McDowell 648,703 
Dress shield fastener, C. O. Pettersson. 648,707 | Micrometer and gage, C. E. Coe..... 648. 
Drill holder, H. D. Lanfair.......... 5 Milk sugar, making, Graeff & ‘Geisler. 648,490 

Milk, treating, E. G. N. Salenius ~ 648,798 
Mill. See Sawmill. Windmill. 

Dre Molding macht ne; CE pandstro m Basiiaa noes tote? Ges 18 

ry ea anfield......... 148, 

Dust oplisator G. D. Scheiftier.. 2 648.575 Mower, lawn, J. Stair 648.6 
Dust collector, rotary, H. P. Crockett. 5 Musical instrument, automatic, J. A. Weser...... 648.717 
Dye, black sulfur, P. Julius......... . 648,755 | Numbering machine, £ H. Reinharat...... ~ 648,433 
Dye, blue-black sulfur, P. Julius... 648,753 |} Numbering machine, F. Sanders..... « 648.440 
Dye, blue trisazo, Israel & Kothe. 648, Nut lock, W. E. Leeds.......... 648, 502 
Dye, green-black sulfur, P. Julius.. 648,754 | Nut lock, Stone & Poulin 648,539 
Dyes, making sulfur, A. F. Poirrier.. 648,597 | Oil cleaner, rotary, T. Bell. 648,832 
Dyer’s shell, A. Martin... 648,420 | Oiler for engines, automatic, A. Byington......... 648.386 
aves trough hanger, C. 648,031 | Ordnance, breech loading, Meigs & Hammar... ... 648,767 

Hee. separator, F. Salomon...... 648,598 | Ore separator and amalgamator, G. H. Cline...... 648, 

ctric circuit switch, J.T. Ro 648,671 


. Ore separator, centrifugal, H. de Raasloff. 
Electric light bulbs. apparatus for E us 


ng Overlay, J. W. Blackford.................5 
posit of carbon from incandescent, E. W. Ozone y electricity, apparatus for prod 
Cushing... . : H. Lampre 
Electric line cut < Packing box, 


Electric machine, dynamo, E. V 


son 


Packing box, adjustable, 


Electric machines, regulating dynamo, BE. M. Packing machine, W. G. Murray.. 
FG Wiettis. oo icc cioje ed cid veieen oils teeta waceeed 8,493, 645,494 | Packing, metallic, Garrett & Rau 

Electric motors, controlling, M. A. Kubier- ,| Packing, piston rod, A. A. Tripold 
BCRKY 25.03 se eisines ccs ae ~ 648,696 Packing, piston rod, J.S. Ward. 

Electric witeh, W. Ely 595 | Packing ring and forming it, O! 


Electrical attachment Tor hydrocarbon or other 
burners, FY. Wilke..............00. cece eeeeee eee 648,543 
Electrical distribution system, O.Behrend.......: 
Electrical distribution systems, booster appara- 
tus for, L. Lyndon... ...... ..cc cece eee ce eee ee oe 
Electrical glow light with illuminating body of 
second class conductor, K.Ochs............ ... 
Electrical resistance, Bachmann & Vogt 
Electrical resistance, A. W. 


Berresfor Paper Seauutacture, Tag pester (oF I. P. Dillon.. 648: 
Electrical resistance, K. Ochs.. Paper roll attachment, W. E. Blue................6 648,837 
Picctromagnetic coil. R. Varley. Paper, separating sheets of, J. M “Binisedeli: 648,836 
Elevator, M. Howard........... 


Paper vessel, J. A. Wagnitz. 
Pen extractor, J. D. Barrie. 
Pen, fountain, C. W. Boman 
Pen holder, A. Anderson. . 
Pencil, E. M. Bentley. 8.833 
Pencils, etc. sharpening device for, G. R. Hager.. 645,900 
Phono, apho telephonic announcer, J. E. Evard. 648,659 
Pianoforte, H. Knapton.. 


Elevator and carrier, E. C. Berghofer. 
Elevator doors, automatic locking mechanism for 

sidewalk or other, P. H. Jackson.. 
Elevator lock, E. KH. Angell....... 
Elevator lock, L. KF. Tebel.... 
Embalming needle, ¢B B. Dolge 
| Binbrordery frame, W. J. Boyer. 

Engine, J Anderson 


Picture frame clamp, N. , Pierce... 


Engine circuit breaker, gas, J. A. Ostenberg 648, Pillow sham holder, a M. Williams... 

Engine igniting device, gas, L. Hutchinson 648 Pipe. See Bubble pipe. . 

Engraved plates, producing, E. H. Daniel... 648,854 | Pipe wrench, H. Mac a ase seeeeecetecccscces seeeeecs 648,766 

Engraving machine ruling attachment, Ww. 8. Pipe wrench, H. Parmelee....... Saoae 
At ois ooeic so sic dieign siisceoa ceesicciie sees seecccseces 648,306 Piston rod and 


648.67. 
R. J. Riley Be e6 


Ethereal aie of fornde acid, making, A. Behal.. 648,580 


Platen press, J. B. Grosse 


Pneumatic carrier. B. C. Batcheller..... 
Pneumatic dispatch carrier, J. T. Cowley 
Pocket, trousers, A. Le 
Post. Bee Goal post. 
Potato fork attachment, J. H. Sheehan............ 
Powder granulating machine, J. H. Brown........ 
Press. See Baling press. Hay press. Platen 

press. Printing press, 
Pressure regulator, J. P. Metzger......... :.648,591 to 648,593 
Printing machine cylinder controlling mechan- 

ism, T. M. North...... 
Printing machines, ete., 

sheets to, J. A. Nichols... 
Printing machines, cylinder 

ism for multirevolution bed and cylinder, T. 

. North .......... 

Printing press, rotary, 
Printing press sheet deli ery 

Nort 
Projectile, Gi H Newell: : 
Propelling mechanism, vessel, M. B. Hunter. 
Pulverizing machine, G. 8. Emerick. 
Pulverizing machine, L.S. Pfouts 
Pump, M. M. Grove.............ee 
Pyrotechnic signal, ae M. Warner 
Rail, expansion, J.J. Murph 
Rail’ joint, O. F. Cantwell.. 
Railway crossing, R. Price- Williams. + 643,880 
Railway danger signal, pyrotechnic, F. Dutcher.. ea 
Railway rail end grinder, F’. O. Ortengren.. ...... 648,57. 
Railway signal, S. C. Prentiss.............. ee 
Railway switch device, M. Gaul. 
Railway switch, Street, H.M. & C.J. Underwood 648.470 
Railway trains, means for automatically stop- 

ping, H. E. Wils 648 822 
Rake, See Handrake. Hay rake. 
Range finder, C. J. tins ewe diah tend iateadteeease es 
Ratchet wrench, J. B. Patterson.... 
Razor strop support, W. A. Murray 
Reaping and binding machines, rotary compres- 


648,424 


sor for, C. H. Weston...............eeeeeeeeee - 648,819 
Reclining and swinging chair, Haggard & Mar- 
CUSBON............006 wee 


Refrigerator, E. J. Wirfs. . 
Refrigerator or cooling room, 
Register. See Cash register. 
Grain register. 
Register stand, hotel, C. P. Cline................ 000 648,906 
Regulator. See Damper pressure regulator. 
Pressure regulator. Voltage regulator. 
Resihent wheel, C. F. Harlow..........cceccceeceees 
Ring. See Packing ring. 
Riveting machine feeding mechanism, G. L. 
Reenstierna. 
Rubber sealing 
cutting, J. KE. ‘lhropp, Jr. 
Rule pane blotter, combined 


. Northey.. 
Game register. 


Ruler extensible measurin 
Sardines, preparing, J. Wolff. 
Sash lock, C. F. Stein......... 
Sash, window, C. C. Wheeler 
Saw attachment, hand, J. G. 
Saw frame, M. Oakland 
Sawmill, J. Walton 
Sawmill steam set works, R. F. Barker.. 
Saw setting aud feeding device, S. Haltom 
Scale, price, C. F. Christopher . 
Scraper, F. T hacher......... 

Seal, car, £.8. Jones... . 
Seal lock, L. A. Hoerr. 
Seat joint, Ely & Porter.. 
Separator. See Egg separator. 

Ore separator. 
Sewing and cutting machine, buttonhole, J. ae 


Liquid separator. 


Hogan. 648,6 

-| Sewing machine, broom, P. W. Flint. 648.557 
Sewing machine. buttonhole, J. T. Hogan. + 648,618 
Sewing machine ruffier, H. Ellis........... 648,862 
Sewing machine, shoe, J. H. Richardson.. 648, 
Sewing machine shuttle bobbin, J. Conroy. 648,393 
Shade hoider, window, C. A Benke.. 648,680 
Shade roller, spring, A. F. Temple...- - 648,643 
Shaft stop mechanism, F. W. Moldenhauer. ~ 648,701 
Shaft support, vehicle, E. Jarrell 


Shears for shape iron, C. E. 
Shelf, M. Doyle.......... 
Shoe holder, C. A. Lloyd.. 
Signal. See Pyrotechnic sig: 
Railway danger signal. 
Signals, reminder attachment for semaphore, C, 


Stovall... 648,811 
Sihcon from 
1. Knaur et al..... 648,463 
_| Size making apparatus, 648,887 
Skate, roller, . W. Everett. 48,398, 
Skirt stick, A. B. Taylor. 648,714 
Skirt eADpOrier: E. B. Fii 648,732 
Soldering aluminium, flux for, W.S. Bates. 648.831 
Speed indicator, . a L. Parcelle......+...00+ 648,705 
Sponge holder, L. M. A. Wolfe. 648,82 


Spoo! box, EB. W. Mersereau 
Spraying or diffusing fluids and moistening air in 

workshovs or other places and for like pur- 

poses, apparatus for, M. M. Jaennigen.. = 
Sprinkler car, J. B. Kenison... .......... 
Stacker, straw, A. Jeans 
Stage scenery braces, foot iron for, J..G. Ross- i 


MANS. csc ccceees's dota noes ste ceasesed ees 648,531 
Stalk chopper attachment, 8S. W. Nix. 648,570 
Station indicator, R. Burk..............ceee0e - 648,587 


Stencii plates, apparatus for cutting pattern, H. 


Raynal ic. 20 i sea scien Sacer ac acaes desces secon sess 648,791 
Stoker for straw burning furnaces, H. R. Nelson. 648,777 
Stool, camp, G. W. Fair..............ccceccccereceses 648, 
Stopper. See Bottle stopper. 

Stove, gas heating, A. L. Schellhammer.. 441 


Straightening and drilling machine, J. R. Neilson 
Straight jacket, J. M. Hooper 
Straw blower and spout, combined, O. A. Mickel: 


Stretcher, H. W. Daly 
Stud or button, N. B. Teraie! 
Sun dial, W. Miller. 
Surgeons’ use, electrical appara us for, 
inger 
Surveying instrument, J. A. Birdsfield 
Swimming hose. P. Kurts..............sssc0eesee 
Switch. See Electric switch. Electric circuit 
switch. Railway switch. 
Switch jrod, F. B. Bradley 
Switches in electric tram 


making machine, G. L, Reenstiern: 
it ephone indicator, C. F. Black 
‘Telephone line connection cow 


Telephone substations, service meter appara- 
tus and circuit. for, H. K. Shreeve.............. 
Telephone switchboards, latch drop device for, 
Yaxley & Cadden 
Thermo electric generator, J. W. Harrison 
Thill coupling, J. Fredenburgh feist Bee AS se sitie 
‘hill coupling, antirattling, G. W. Lester 
‘Thimble attachment, A. E. Brown...... a 
hresher screen, J. H. Jensen.......+.:s+ceseeeens 648,588 
Threshing machine stacking attachment, 
Hartley..........cceeceeceeceeceeee oe 
Tie. See Bale tie. 
Tile ceiling, wall, etc., T. 
Tilting bin, Babb & Botts oesatite s 
Tire for cycles, ete. W. 4H. 
Tire plug, P. J. Klein............... 
Tire, rubber, 1. Poffenberger 
Tire tightener, P. Uto.................... 
Tire tube inserter, pneumatic, L. Baeble: 
Tire, vehicle, F. A. Seiberling........... 
Tire. vehicle, J.G. Sorui 7 
‘Tires, means for inflating pneumatic, 
() Mv eciielsrcdetae's See gaceesiguhiog oa ba Sot eawcsine se 
Tobacco leat booking machine, C. lk’. Matschke... 
Toluene sulfochlorid, making, J. Koetschet. 
Torpedo steering mecha nism, _BYFOSCO Pe for, L. 
Toy, J. %: Hebert... 
Toy gun and target, com ination, J. 
Track laying machine, KE. J. Brennan 
Track sander, locomotive, C. A. Pratte.. 
Track sanding device, W. H. Prendergast. 
Track sweeping attachment for street cars, 
Faucher........... “ 


Trimmer, J. 
Trolley, C. H. 
Truck, car, C. E. Frye. 
Trunk, L. 1. Bodenh eim 
Tube Clamp, A. I. Jacobs 
Tube expanding, beadin; 
ken & Hoisven.. 
Tug houk, P. Peterson 
Type setting apparatus, Jo! 
Type writing machine, H. L. & F. L. Wag 
mbrella support, H. Sorensen............. 
Valve for fluid pressure apparatus, J. Krone 
Valve gear, eagine, A. Wetzel.. 
Valve mechanism, G. Aimout. 
Vapor burner, incandescent, J. A. McC 
Vapor islet apparatus ana system, EH. 
ta 


arth ay : 
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00D or METAL , 
Workers 


Without Steam Power should 
use our Foot and Hand Power % 
Machinery. Send for Catalogues 


A—Wood-working Machinery, 
B—Lathes, etc, 

SENECA FALLS MFG. CO. 

695 Water St., Seneca Falls, N.Y.» 


MACHINE SHOP OUTFITS, 


LEAT HE Gg tootsere SuRpLES 275° 


SEBASTIAN LATHE CO'ZinctNNari.o. 


i and Turret Lathes, Plan- 
Foot and Power ere Shapers, and Drill Presses. 


SHEPARD LATHE CO., {33 W. 2d'St., Cincinnati, O- 


BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from Light Fric- 
tion Disk Drill to 42’ Back Geared Self- 
Feed. (7 Send for New Catalogue. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD. ILL, 


The New YANKEE DRILL GRINDER 


Scientifically Correct. 
TRON-WORKERS, More of these ma- 
chines have gone into the leading plants of 
the world in the last two or three years than 

ny other. WHY? Because hand ground 
break, wear 
machin 


Write 
> FULLER 

Co. 250 
, USA, 


E to us Now for full 5 
MFG. CO., Suc to 


ylum Av., Kalamazoo. 


THE EUREKA CLIP La 


The most useful article ever invented 
tor Ene Purpose: Indispensable to Law- 
yers, Editors, Students, Bankers, {nsur- 
ance Companies and business men gen- 
erally. Sook marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2ac. 
‘Yo be had of all booksellers, statieners 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated pafety 
Pin Co., Box 21, Bloomfield, N. J. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can beattacbedt obenchor post. 
Designed for tbreading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hast wo speeds, 
one for pipe }4 to 1 incb; tbe 
other for pipe 14 to 2 inches, 
inclusive. Jses the regular 
Armstrong adjustable dies. Otb- 
erattractive features. Send for 
articulars. The Armstrong 


w 
N’ 
® 
Z 
2 
~ 


fx. Co., 139 Centre Stree 
New York. Bridgeport, Conn. 


The Forbes Patent Die 
Stocks for Hand or Power 


Tt can be used as a power machine 
in the shop or taken from tbe base 
and carried out as ahand machine 


( Send for Descriptive Catalogue. 


CURTIS & CURTIS, 
6 Garden St., Bridgeport, Conn. 


No. 78 H. or P. Machine 
Range 2 to4’’ R. H. 


‘Less Care—Less Wear’ 


but more effective than any other 
small engine used is tbe 


CASE STEAM ENGINE. 


Occupies but small space, speeds 
550 to 900 revolutions per minute, 
and especially suited for Dynamo 
driving either belted or connected 
direct. Booklet describing it sent free 


NEW BRITAIN MACHINE CO., 
NEW BRITAIN, Conn., U.S. A. 
F. M. PIERCE ENGINEERING CO., 26 Cortlandt St., N. Y., Agents. 


Presses for 
Sub=Press Work. 


Five sizes. Suh-P2esses and 
Tools to order. 


t# Send for Circulars. 


BLAKE & JOHNSON, . 
P. 0. Box 7, WATERBURY, CONN. — 


THE OBER LATHES 


— For 'urnnmg Axe, Adze, Pick 
lat x Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dies, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Starr Batusters, 
Table and Chair Legs and otber 

== irregular work. 
ies Patented. (# Send for Circular A. 


The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 


THE CoBURN PATENT TROLLEY TRACK 


HOUSE DOOR. 
HANGERS ~ 


Tbe first made witb adjustable track. 
The track can be put up in 30 minutes. 
(a Send for Beok. 


The Coburn Trolley Track Mfg. Co., 


Holyoke, Mass. 
If You Want the Best Lathe and Drill 
GHUGKS —7= 


1] WESTCOTT’S ( 
| 0) 


Strongest 


ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y., U. S. A. 

Ask for catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


IB YOS i vcite ocean eee oe, cos cates 
Velocipede, railway, J. Donovan. 
Velocipede, water, L. Day 6 
Vending machine, coin operated, W. F. Bagley... 
Vessel protector, L. ¥. Longmore.................. 6 
Voltage regulator, W. H. Chapman. 5 
Wagon, T.. Bo Barbere nc <-cscsietv estos 
Wagon brake, K. J. Chance. 
Wagen jack, @. H. Lund... ashe 
Wagon, road making, J. A. Carruthers ee 
Wagon running gear, J. N. Clouse..............0.45 648,653 
Warping and beaming machine, Keyworth & 

FRODIDS ONE becasue sic neces Pastegae suige eae etuee 
Was hboiler, B. C. Binner............... 

Washer, split hinge metallic, J. He’ 
Water coeler, C. W. Hart 
Water purifier, C. A. Scadding... 


Weaner, calf,C. L. Eaton. 
Weed cutter, A. Kreidt... 
Weighing machine, Golomb & Taiz 
Weighing machine, automatic grain, A. & J. H. 
McLeod 
Weighing machine, electremagnetic automatic, 
oj FLO CPIM, > os nsacicre ctecshar aisle leet aN ous slaiela vn eledarstores 
Wheel. See Resilient wbeel. Vehicle wheel. 
Wbeel, Olund & Caesar 
Wheels, making, G. W. F'rench 
Whiffetree attachment, R. Klatt... 
Whiffietree hook and clip, Scbindel & 


648,877 


Wick Je Bai: IUIHCs. coo e es ieteced eens neta estes 
Wind instrument mouthpiece, F 648,773 
Windmill, O. F. Scott............. 648,442 
Wire drawing machine, L. Bouet 648,384 
Wire stretcher, I. M. Warner.... - 648,542 
Wires, apparatus for supportin, . 

J. Kronenberg... - 648,501 
Wrench. See Pipe 
Wrencb, A. Meyer 648,769 
Wrench, B. Shaw. 648,803 


618,660 
648 868 


X-ray apparatus, R. 
Yarn. apparatus for the quantitati da 
tion of moisture in, W. D. Hartshorne. 
Yeast, making nutritive extracts from, R 
forth +. 648,468 
Yoke attachment, neck, I. L. Baker 648,373 
Zinc chlorid, making anhydrous, O. J. Steinhart — 


na 


Oba Ga oon chars, Someta ta ave Marae me te ee 8,809 
DESIGNS. 

Accoutrement case, D. M. Moore 32,614 

Badge, A. J. Keil 2,607 

Badge, etc.,M. E. @ 


Chain link, SO. Bigney 
Corset, C. H. Schopbach 
Dental crown driver, C. 
Display rack, J. H. Best.. 
Doors, plate for attachment to, L. H. Wales. 
Game board, P. J. Neitzel... ......... cc cee eee 
Hair frame, EK. J. Wilson....... 

Jar cap or cover, preserve, R. A. 
Knob face or cap, L. Hi. Wales............ 
Musical instrument body, E. A. Tapley 
Padlock, L. H. Wales.. 
Paper box, P. B. Myers.. 
Puzzle board, R. M. Hatch 
Sash holder. S. D. Webb 


Spoon, E. A. Muth.......0........4. 2,609 
Table leg brace piece, J. Gilson. 2,625 
Tank, D. D. Buick 32,626 


‘Telephone instrument case, WW. D. Gharky 
Telephone switch box, W. D. Gharky 
Tile. W. C. Morrison...... : 


TRADE MARKS. 


Adhesive patch or wafer, 1. H. Barber.............. 34,600 
Bats or batting, certain named, Walker & Williams 


Manufacturing Company..............6 ceeeeeeee 4571 
Boots and shoes, Geo. E. Keith Company.... 067 
Castings, steel, United States Stee] Company. 34,611 
Cbains, RK. F. Simmons & Company............. . 34,608 
Cigars, Hannan Brothers.. ............s.ceeeeeeeeeee 34,589 
Cigars and rolls of tobacco, Lilienfeld Brothers & 

COMPANY .o iat je bitiy.a sic duets Sroteresasars cca dte weraceeato wialats specs, 34,590 
Clothing, juvenile. D. Hyams............. 4,583 


Cutlery and edge tools, certain named, H. Boker 
& Company ee 


Dry kilks, A. H. Simms.... 


Groceries, certain named, H. G. Tombler Grocery 


Company 
Hats and bonnets, J. C. Regas........ 
Horseshoes and pads, M. Hallanan 
Lamp chimneys, Butler Brothers,...... 
Leather, Shedd & Crane Leat her Company. 
Leather, artificial, ‘‘ N. L.”’ Syndicate 
Linen crash toweling, Stevens Linen Monks. 340 

° 


608 
0 
tet ne Ms taiee 34,569 

34,682 
Linoleum and floor cloth, “ N. L.” Syndicate...... 34.568 
Matches, American Match Company..............5 34,584 
Medicine for certain named diseases, proprietary, a1ece 


Pierce Comp 
seases, H. Purd: 


Remedies for certain named diseases, H. M. Cash. 34,597 
Remedies for certain named diseases, New York 

and London Drug Company 34.595 
Remedy for the nerves, B. H. Bacon. « 34,598 
Thill couplings, C. C. Bradley & Son. + 84,607 
Tobacco, plug chewing, S. F. Haserot.... . 34,591 
Tobacco pouches, Cosmic Utility Company. wees 84,565 
Tobacco, snuff, cigars and cigarettes, and coffee 

and tea, smoking, D. D. J. Van Nelle............ 34,592 


Toilet articles, certain named. Quinn & Company. 34.594 
Yoilet cream, J. M. Grosvenor & Company......... 34,593 
Tools and instruments of precision, certain named 

mechanical, L. S. Starrett Company............. 
Varnish, Imperial Stain, Paint and Filler Com- 


LABELS. 


“Cannon Ball Blue,” for bluing, 8. M. Bixby........ Tals 

“ Dunlap’s Best.” for carmed goeds, G. M. Dunlap. 7.518 
“ Hdison Records,” for phonograph records, Na- 

tional Phonograph Company 7,508 

“Game of Little Golden Locks and the ‘ 7505 

1505 

7,516 


Bears,” for a game, McLoughlin Brothers 
‘“ Happy Days Choice Old Baltimore Kye,” for 
whisky, Records & Goldsborough..:............. 
‘“* Home Base Ball Game,” for a game, McLougblin 


BrOtHerss caine ancien aie hase Sadia asins aa araco acacia 7,307 
“Knight’s Rheumatic Cure,” for a medicine. 

Knight Medical Company................e eee eens 7,512 
“ Listerlated Tooth Powder,” for atooth powder, | 

CB. OTE OMe ys ais ajo aac 80 Sia viecey carne Wig Mee haggge ae ae 7,509 


“ Listerlate Tooth Powder,” for tooth powder, F’. 
Bye EXUTLOM oiteate tis oureie sire obese s oust e ciita Sarheah'e Sin tea Cas 
“ Little Red 
Ue hlinzBroehera sess ieerscis spa wae asc ees ete 


7,510 
Ridiug Hood Game,” for a game, Mc- 
“ Mayor’s Walnut Oil Hair Color Restorer,” for 


7,508 


hair colorer and restorer, H. A. Mayor........- . 7511 
“ Robinson Tablet Laundry Blue.” for luwundry 
blue, Robinson Manufacturing Company........ 7,520 


. Hoyal Peanutene,” for a nut food, G. G. Pierie, 
Mecca, Seven Rabaiae alata Soh egipsieia.wisisica tears eitiey aos Si ecsiate wae emai 7,517 

“ Swaim’s Kola Champagne,” for a beverage, C. F. 
F. Battanchon 


‘United States Postage Stamp Book,” for stamp 
books, A. L. Brinckle 
‘* Zodiac,”*for cigars, G. E. Dobell... 


PRINTS. 


** Celluloid Starch” for starch, Wolf & Company.... 223 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 183. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Speciairates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named 1n the fore- 
going list, provided they are simple. at a cost of $45 each. 

f complicated the cost will be a little more. For full 
structions address Munn & Co., 361 Broadway, New 
ork. Other foreign patenta may also be obtained. 


t 


* Behind the Elgin Watch 
Stands the Elgin Factory 


with its guarantee. Every movement is 
tested, timed and proven before leaving 
the factory. The 


Full Ruby Jeweled Elgin 


is the 
mechanis 


world’s standard of time-measuring 
m. 


Free booklet—‘‘The Ways of a Watch’”’ on request. 


ELGIN NATIONAL WATCH CO., 


=o # Elgin, Ill. 


Queen Transits and Levels 


High Grade Instruments with the Latest Improvements. 


160 page En- 240 page Math- 

ineering ematical] Cata- 
Catalogue on THE QUEEN logue on ap- 
application. plication. 
ENGINEERS’ AND DRAFTSMEN’S SUPPLIES. 

QU EEN & co Optical and Scientific 
ay Instrument Works, 

59 Fifth Ave., New York. 1010 Chestnut St., Phila. 


SIDE PLEATING MACHINE 


that canbe set to any desired length and 
size of pleat, and 


PLEATS ALL KINDS OF GOODS. 


We manufacture also pinking and 
{luting machines and all kinds of 
Ladies dress making machinery. 


NEW CHAMPION PRESS CO., 
173 Grand St., New York. 


Makersof Hand Printing Presses 
and special machinery of any kind. 


Blue Print, Black Print, and 
Brown Print Papers, 


Print Frames & other appliances for sua-printing. 


Our “Helios” and “E. 'T.” 
Blue Print Papers are the 
best on the market. Our 
print frames are made of 
carefully selected, thor- 
oughly seasoned wood and 
of perfect workmanship. 


Our illustrated catalog sent 
free on application; write 
for our pamphlet on Photo 
Printing from Tracings. 


KEUFFEL & ESSER CO., 
127 Fulton Street, New York. 
111 Madision St., Chicago. 708 Locust St.. St. Louis. 


“GASOLINE MOTORS FOR 


AUTOMOBILES, 
MARINE, 
BICYCLES, 
AND PORTABLE USES, 


From 1 to 
any desired 
s Horse- Power. 


Costs 9 ceni S per day per Horse- 
Power to run. 


Simplest in construction and easiest 
to operate. 


ECKHARD GASOLINE MOTOR co.,! 
BRIGHTON, N. Y. 


THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
arantee superiority. ‘Two cy- 
inders in one casting. Occu pies 
less space and weighs tess for its 
power than any engine 
made. Can be used wher- 
ever power is required. 
Hither stationary or ma- 
rine. No fire, no beat, no 
smoke. No licensed engin- 
eer required. Send fer cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


The ‘‘ Wolverine’ Three fate 
Cylinder Gasoline Ma- alogue. 


rine Engine. 
‘The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from & to 30 H. P. i 
WOLVERINE 
MOTOR WORKS, 

Grand Rapids, Mich. 


Important Scientific 
Publications. 


Mining Engineers’ Report Book and 
Directors and Shareholders’ Guide 
to Mining Reports. 


By EDWIN R. FIELD, Member of the Institution of 
Mining and Metallurgy, London, etc, etc. T.imp 
leather, pocketbook torm, $1.50. 


A Text-Book of Ore and Stone Mining 


For the use of Mine Owners, Mine Managers, Pros- 
pectors, and all interested in Ore and Stone Mining. 
By C. LE NEVE FosreEn, B.A., DSc., F.R.S. Third 
edition. With frontispiece and 716 illustrations. 
Large 8vo. Clotb. $10.00, net. 


The Metallurgy of Lead and Silver. 


By HENRY F. COLLINS. Part I.—lead. Being one 
of a Series of Treatises on Metallurgy written by 
Associates of tbe Royal School of Mines. Edited by 
Sik W .C. ROBERTS-AUSTEN, K.C.B., D.C.L.. F.R.S. 
Large8vo. Clotb. With numerous illust’s. $5.6¢ 


. . 
Dairy Chemistry. 
A Practical Hand-Book for Dairy Chemists and oth- 
ers having controi of Dairies. By HENRY DROOP 
RICHMOND, F.LC.. Analyst to tbe Aylesbury Dairy 
Company, Limited. 8vo. Cloth. Witb numerous 
tables and 22 illustrations. $4.50. 


Lubrication and Lubricants. 


A 'Treatise onthe Theory and Practice of Lubrica- 
tion, and on the Nature, Properties, and Testing of 
Lubricants. By LEONARD ARCHBUTT,, F.L.C., F.C.S. 
and R. MOUNTFORD DEELEY, M.I.Mech.E., F.@.S. 
Large 8vo. $5.50, net. 


The Chemical Analysis of Iron. 


A complete account of all the Best Known Methods 
for the Analysis of Iron, Steel, Pig-Iron, Iron Ore, 
Limestone, Slag, Clay, Sand, Coal, Coke, and Furnace 
and Producer Gases. By ANDREW ALEXANDER 
BLAIR. Third Edition, fustrated. Octavo. Half 
Morocco. $4.00. 


Conversation on Mines, 


Between a Father and Son; to which are added 
Questions and Answers to assist candidates to ob- 
tain Certificates for the Management of Collieries; 
a Lecture on the Atmosphere, its Changes and Ex- 
plosive Gases, Tables of Calculations, Rules of Meas- 
urements, etc, etc. By WILLIAM HOPTON, M.E. 
Ninth Edition. Illustrated. 12mo. Clotb. $1.25. 


Sold by all Booksellers. Sent postpaid. 


J. B. LIPPINCOTT COMPANY, 
Publishers, 
PHILADELPWNMIA. 


GAS and GASOLINE 
ENGINES. @ 


Using. Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1to 40H. P., actual. 
The Springfield 
Gas Engine Co. 
21 W. Washington St 
Springfield, 0. 


Drill Presses, 


firom 9 to 25 inches. 


Power Hack Saws, 


Furniture and Bed Spring Machinery. 
Special Macbinery Built to Order. 
Write for Catalogue. 


HOEFER MFG. CO., 
275 Liberty St., Freeport, Ill., U.S.A. 
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© sc R 4 B E Points nicely tempered. @ 


ws Knurled sleeve nickeled. 


= Length, © 


witb °e 
(mera a aa short point, 9@ 
in. with long & 


Price 45c, point, 12 in. 
(2 Catalogue of Fine Tools free. 


THE STARRETT £°:, Athol, UASS 


Box 13, U.S.A.0 
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a 
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Lanterns, Slides, Films, and Moving 
Picture Machines. Writeforour Bargain List No.1. 


WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 


You USE GRINDSTONES ? 


{f so we can suppiy you. Ali sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones forall spe- 
cial purposes. 1 Ask for catalogue 


The CLEVELAND STONE CO. 
==> 2d Floor, Wilshire, Cleveland, 0. 


The Olds Gasoline Engine 


is a simple, well made and very 
ecenomical power. It has no 
complications. 1 to 
6&0 hb. p. stationary 
Small sizes self con. 
tained, 44, & and 1 
: P 


plete cavalogue. 
Olds Motor Works, 


Factories, Lansing & Detroit. 


Box418, Detroit, Mich. 
DRILLING 


W E L Machines 


Over 70 sizes and styles, for drilling either deepor 
shallow wellsin any kina of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable; Any mechanic can 
Operate them easily. Send for catalog. . 


WILLIAMIS BROS., Ithaca, N. Y. 


PERFORATORS OF ALL 


Por Cotton, Oil 


and Rice \ 
Separato 


g and Roasting Macl 


HE HARRINGTON & 


Lills, Ferti 


rs, Corn § 


al purpose 
and Bre 


NG CO. 


linery., Perforated 
KING PERFOR 


oN. UNTON 
CHICAGO, 


Scientitic 


A way tog® 


AV20 can prepare yourself for a better position 
without neglecting your present work. 
Our studentsadvance in salary and position 
while studying. More than 150,u0u students and 
graduates have taken tecbnical courses by mail. 
No need to leave home or sacritice present sal- 
ary. Our own copyrighted texts are furnished 
free. Yoursuccess is guaranteed. 


Others Have Raised Themselves. 


Devote pari of your leisure time to the studyof 
Mechanical or Architectural Draugh Ir, Efe = 
trical,Mechunieal, Ste: or Civil kn $ 
Arehitecture, Surveying, Mining, Chemistry, 
Bookkeeping and Stenography BY MAIL, 

Established 189}. “Capital $1,50U,000. 
what profession you wish to euter. 
The International Corrcapondence Schools, 
Box 942 Scranton, Px. 


Write and tell us 


THE BUFFALO CASOLENE MOTOR. 


HIS cut shows our four Hi 
eylinder, 44% horse 
power, non-vibrating, 

shifting spark, varyit:2 speed 
from 100 to 1,500 revolutions, 
Gasolene Vebicle Motor, 
which we have demonstrated 
to be the most practical power 
in the market, occupying a 
space of 18 x 20 inches, manu- 
factured upright or horizon- 
tal; weight 175 pounds. We 
build from one to eight horse 
power. For vebicles, boats 
and light stationary work, 
we can prove superiority. 
(B~ Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 


No. 7 Bradley Street. Buffalo, N. Y. 


aoe eid A Dew Button 


THE BEST THING YET! 


WIFE? Is simple and durable, and can 
be put on and taken off at will. 
Notbing like it in tbe world. 
Try aset and beconvinced. If 
your dealer does notkeeptbem 
send 25c.to us for sample doz. 
THE L. & UM. SUPPLY CO.,, 
85 Commercial Avenue, 
Binghamton, N. Y. 


The Fifield Automatic 
Drilling Attachment 


For use in Bit Brace, by all classes of me- 
chanics. Bearings of hardened steel. Runs 
on bardened steel halls. Selt-feeding. No 
mecbanie can afford to be without tbis tool. 

Send for circular and prices. 


A. L. SMITH & CO., 
1306 ARCH STREET, PHILADELPHIA, PA. 


It is impossible 
to find so much 

ractical utility 
1n so little space 
as is possessed 
by our 


Combination Bookkeeper’s Sule and Blotter. 
The blotter attachment can be instantly renewed wben 
necessary. Rule has fractional inch graduations with 
protractor at_end from which any angle can be laid out. 

-rice only 25c._ Send for catalog of office necessities. 
Schooi & Office Supply Co. Dep. A, Grand Rapids, Mich. 


A ROOF THAT IS WEATHERPROOF. 


Strong, cheap, and eminently satisfactory in every 
respect canonly be formed by i 
Warren’s Natural Asphalt Stone Surface Ready Roofing, 
made by an entirely new 
process. Comes in rolls 
containing 108 8 quare feet. 
Has a 2-inch plain edge on 
one side, allowing a per- 
fect jcintto be made when 
applying. Particulars 


Zi 


ay ep 
Warren Chemica! & Mfg. Co., 85 Fulton St., New York. 
THE NEW BRISTOL COUNTER 


THe? NT ER 
C:J:RO0T, BRISTOL CONM.U.S.A. : 
Patented April:2i831 CORK 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
etber automatic machines. Counts up to 1,0000@@0 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial couuters to order. Send for circular. 

C. J. ROOT, Bristol, Coun.. 


BICYCLE GASOLINE 
MOTOR CASTINGS 


Stationary and Marine Motors and 
Launches. Catalog Free. 


PALMER BROS., MIANUS, CONN. 


THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By G. M. Hammond. M.D. A val- 


S45 


uable and interesiing paper in wbicb tbe subject is ex- | 


haustively treated from the following standpoints: 1. 
The use of the cycle by persons in kealth, 2. 
the cycle by personsdiseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002, 
To be had at this office and from all newsdealers. 


DON’T SEW ON BUTTON 


Bachelor’s Buttons made  m\\\ 
with Improve ashe 
burnue Patent Fasteners 
slip oninajiffy. Pressa lit- 
tle lever—tbey hold like grim 

death, but don’t injure the 
\ fabric. Instantly released 
when desired. By mai), 10¢. 
each, Illus. catalogue show- 
ing collar buttons and other 
useful novelties made with 
tbese fasteners, free on request. 
American Ring Co., Box P, Waterbury, Conn, 


Ss! 


rn 


he use of | 


Price 10 cents. | 


Atherton Machine Company, 


The sale to take place regardless of any condition of the weather; to be without limit or reserve of any kind whatsoever; to begin 


promptly at half past two o’clock in the afternoon of 


BY J. E. CONANT & CO., Auctioneers, 


OFFICE, LOWELL, Mass. 
The Assignees feel that the time has arrived to advertise and sell by 


ABSOLUTE AUCTION 


The Perfectly Equipped Plant, together with the Village and Outlying Lands of the 


American. 


Lowell, .Massachusetts. 


THURSDAY, the 17th Day of MAY, 1900. 


The business was originated in 1871; the 


PROFT CUTS NO FIGURE NOW; THE PROPERTY HAS GOT 


Boiler SLouse. 
35x75 ft; fire } Mi; 
Revelving Flat Cadring br Ty 
this sale, also a complete machine on the premises. 
the hour of sale. ‘The purchaser of the plant MUST 
The Assignees have arranged that from J 

the rate of 4 pe cent per annum, 

by mail or ot! 


21 acres ef ka 
ne (English), 


ny 
we 


feet Rallroad frontage. 
pattern ever made pertaining to th 
All inspection of the e 
deposit with or SECURE to the Auctioneers $10,000 as soon as the property is struck off. 
0 to 60 per cent of the purchase money may remain on mortgage for aterm of one yvar with interest at 
The deed to be taken in thirty days and the purchaser to pay the taxes for the current y 
erwise, must be made at the oflice of the Auctioneers, where you should send for an illustrated catalogue 
JAMES SCOTT, DANIEL M, RICHARDSON, PRESCOTT KEY 


plant is up to date; cost nearly $400,000; has made net profits of over $100,000 in a year; COST OR 
bi i0T TO BE SOLD; IT MAY BRING BUT A SMALL 


PERCENTAGE OF ITS 


old peat nd apart from village and outlying lands, the demand for its machinery to-day is greater than ever; 
offered the ignees sufficient to keep the concern busy for at least twelve months; financial losses outside the 
y in its present condition; former owners will not be bidders at the sale; all its machinery stinds unex- 


d Rights for the United States of the Knowles Patent 


1 
The pattei 
card is in possession of the Company and is included in 


premises must be made during the day between the 30th of April and 


All inquiries, 


ssignees, 


CHEAPEST AND BEST LIGHT. 
We also want Agentsforour Table J.amps, 
Carriage and Bicycle Ligbts, Fan Motors 
with Batteries, Cap Lights, Necktie Lights, 
and everything electrical. Largest makers 
in the world and we underseli all. Agents 
wanted. Sendfor new Catalogue, just out. 


OHIO ELECTRIC WORKS, Cleveland, Ohio. 


Models and —— 
Experimental Work 


Inventions Developed. Special Machinery. 
E, V. BAILLARD, Fox Bidg., Franklin Square, New York. 


SENSITIVE LABORATO2Y BALANCE. 


By N. Monroe Hopkins. Tbis “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. be balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing varivus 
stagesof thework. ‘This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


Keep Your Horse Healthy 
See tbat his stable is fitted with 
LOG«N’S PATENT STALL DRAIN 
which curries off all filth and bad odors. 
Saves its cost in one year. Prolougs 
the animal’s life and adds to its useful- 
ness. [2 Hooklet Free. 


Logan Sanitary Horse Stall Company, 
1682 Broadway, New York. 


AT LAST *yssgunrte 


j ttt 


REMINGTON 
/ TYPEWRITER 


327 Broadway. New York. 
HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—'Ihe utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. ‘bis valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in tbe 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For snle by MUNN & Co., 341 Broadway, New York City, 
or by any bookseller or newsdealer 


NEW CENTURY 
AUTOMATIC SAFETY 


REVOLVING 
WINDOW 
FIXTURE 


AND SAFETY 
SASH LOCK. 


avoided and 


Can be easily appliedto any ordinary window (new or old). 
They permit the entire window to be cleaned fromthe in- 
terior of tbe room without getting off the floor, and while the 
window is tightly closeii—thus ail liability to accidents are 
Taugbts prevented. 

Tbey raise and lower same as ordinary window. 

They permit ventilation witbout draught, are storm and 
dust proofand cannot rattle. 

No weather strips are required. ; 

The Safety Lock securely locks the window at any point and 
is a protection against tra:inps, sneak thieves, etc. 


NEW CENTURY MANUFACTURING CO., 
AGENTS WANTED. 


48 E. Sth St., New York. 


Tee UACMER 


It APPEALS To BotH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. HAs Many Ap- 
VANTAGES. &8& SEND FOR CATALOGUE TO 


GUNDLACH OPTICAL CO., Rochester, N. Y. 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illuminant, its qualities, 
cbemistry, pressure of liquefaction, its probable future, 
experiments perfoimed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 

CIENTIFIC AMERICAN SUPPLEMENT, Nos. 99S, 
1004, 1007, 1012, 1014, 1015, 1016, 1o22, 
1035, 1038, 1057. 1064, 1071, 1072, 1082. 
1083, 1084. 1085, 1086, 1104, 1124, 112, 

149 and 1150. Price 10 cents each, by mail, from 
this office, and all newsdealers. 


GAS ENGINE 


The ~Lozier Vapor 


nes are what you want 


. 
in your laun 


all 


a multitude 


to make it a pleasure 


cratt in kinds of weather. ‘There 
of 


should take this advice seriously. 


are you 


sons why 
We 


also build all.styles of reliable launch 
MARINE’ DEPARTMENT, 
LOZIER MOTOR’ CO 


BLOCK, 
FOLEDO 


A 


RARE COMBINATION 
SOX; VAAAt 


asics 
TVET 


The tt tthe 


HARTMAN ,,3725! FOP 
PICKET FENCE. 
Best and handsomest for lawns, parks, cemeteries, school gronnds 
-auvthing. Send tor our free catalozue—know more about it, 
HARTMAN MFG, CO., Box 69. ELLWOOD CITY, PA. 
or Room 99, 809 Broadway, New York City. 


Cork Floors and Tiles. 


Elegant in appearance, absolutely noiseless, germ- 
proot and waterproof, and have unequaled wearing 
qualities. We also manufacture 

CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 
CORK BULLETIN BOARDS, etc. 
GB Sena for Circular “S.A.” 
CORK FLOOR & TILE CO., South Framingham, Mass. 


Me 


Ht} 
i. 
(} 


MAKE ICE CREAM IN 30 SECONDS 

Best, pnrest, cheapest. No one cares to 
struggle with old tine freezers after seeing 
the Polar Stur Freezer making ice 
cream. Saves ive and sult, easily cleaned 
and operated, always iu order, 

(eh Live Acents Wayrep. 

Poler Star Mfg. Co., 281 Levant St., Philadelphia, Pa. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1'23° 
Price 10cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 


Alois P. Swoboda 


perfect 


which does not overtax the heart. 


lack of properly arranged exercise. 


eacb case. 


ments from many of America’s leading citizens, to 


ALOIS P. SWOBODA, 


34-36 Washington Street, Chicago, Ill, 


Teacbes by mail, with 
success, 
original and scientific 
method of Physiological Exercise, without any apparatus wnatever, 
and requiring but u few minutes’ time in your own room just before 
retiring. By this condensed system more exercise can be obtained 
in ten minutes than by any other in two bours, and it is tbe only, one 


It is the only natural, easy and speedy method for obtaining per- 
fect health, physical development, and elasticity of mind and bcdy. 

Perfect [eaith means an ubsolute freedom from those ailments 
which a well-informed mind knows are directly or inJirectly due to a 


Pupils are of both sexes, ranging in age from fifteen to eighty- 
six, and all recommend the system. Since nu two people are in 
tbe same pbysical condition individual instructions are given in 


Writ at once for full information and Booklet, containing indorse- 


bis 


May 12, 1900. 


PROPOSALS. 


COMMISSION 
NEW EAstT RIVER BRIDGE, 
City of New York. 


NOTICE TO CONTRACTORS. 
APRIL 19, 1900. 


Bids will be received by the Commissioners of tbe 
New East River Bridge. at tbeir office, at No. 258 Broad- 
way. inthe Borough of Manhattan, in the City of New 
York, at two o’clock in the afternoon of tbe $ist DAY 
OF MAY, 1900, endorsed “BID FOR CONSTRUC- 
TION OF THE STEEL AND MASONRY APPROACH 
ON _ THE BROOKLYN SIDE OF THE NEW EAST 
RIVER BRIDGE,” for furnishing the materials for 
and c nstructing the steel and masonry approach en 
the Brooklyn side of the New East River Bridge, in 
accordance with the proposed form of contract and tbe 
drawings and specifications tberefor. All bidsshal] be 
enclosed in sealed envelopes, addressed to Lewis Nixon, 
President of the Board of Commissioners of tbe New 
East River Bridge, and presented to him on tbat day 
and at that hour at said office, and_ such bids will be 
opened in public meeting by tbe said Commissioners on 
that day at two o’clock in the afternoon. 

Copies uf the specifications and the general drawings 
for the work, with the proposed forms for the bid, bond 
and contract, maybe seen, and further information will 
be given at the officeof the Chief Engineer, No.84 Broad- 
way, Borough of Brooklyn, City of New York, on and 
after the 28th @ay of April, 1900. 

The Commissioners require that all bidders shail care- 
fully examine the specifications, drawings and proposed 
form of contract, in order that no question as to their 
meaning may arise hereafter. It must be distinctly 
understood that no charges in tbe quality of the mate- 
rials or of tbe workmanship will be allowed, and tbat the 
specifications will be adhered to strictly. 

The contract is to be completely performed within 
twelve months after the execution of the contract. 

Bids will be made upon a form provided therefor, and 
only those bids will be considered which are complete, 
in proper form, comply with tbe requirements herein 
stated and are offered by parties of known reputation, 
experience and responsibility. 

Each bidder wiil berequired to deposit, with his bid, 
in the office of the Com missiuners, a certified cbeck for 
$6,000, payable to the order of Julian D. Faircbild, as 
TT: easurer of the New East RiverBridge Commissioners, 
as security for the execution by him of the contract and 
the givizg of the required bond, if his bid is accepted, 
within two weeks after notice of the acceptance of his 

id. 

The Cortractor, will be required to give a bond in 
the penal sum of $280,000, in the form annexed to the 
proposed form of contract, with two approved surety 
companies doing busincss in the City of New York, con- 
ditioned for tbe prompt and faithful performance of tbe 
contract and its covenants and the work tbereunder. 

As by far the greater bart of this work can be exe- 
cuted only by bridge establishments of the first class, 
bids will be received only from such parties as bave the 
Tequisite pliant and facilities, which have been in suc- 
cessful operation on work of similar character for at 
least_one year. ‘he bidders must be, in the opinion of 
the Commissioners, fully qualitied both by experience 
and in appliances to execute work of this character and 
importance according to the highest standard of sucb 
work at the present time. 

The Commissioners reserve the right to reject any 
and all of the bids offered, and te Bccept any bid offered. 

LEWIS NIX@N, President. 

JAMES D. BELL, Secretary. 


COMMISSION 
NEW EAST RIVER BRIDGE, 
City of New York. 


NOTICE TO CONTRACTORS. 


APRIL 19, 1900. 


Bids will be received by the Commissioners of the 
New East River Bridge, at their office, at No. 268 Broad- 
way.in tbe Borough of Manhattan, in tbe City of New 
York, at two o’clock in tbe afternoon of the 31st DAY 
@F MAY, 1900, endorsed “BID FOR CONSTRUC- 
TION OF THE STEEL AND MASONRY APPROACH 
ON THE MANHATTAN SIDE OF THE NEW EAST 
RIVER BRIDGE,” for furnisbing the materials for 
and constructing the steel and masonry approach on 
the Manhattan side of the New East River Bridge, in 
accordance with tbe proposed form of contract and tne 
drawings and specifications therefor. All bids shall be 
enclosed-in sealed envelopes, addressed to Lewis Nixon, 
President ot tbe Board of Commissioners of the New 
East River Bridge, and presented to him on that day 
and at tbat hour at said office, and sucb bids will be 
opened in public meeting by the said Commissioners on 
that day at two o’clock in the afternoon. 

Copies of the specifications and the general drawings 
for the work, with the proposed forms for the bid, bond 
and contract, may be seen, and further information will 
be given at the office of the Chief Engineer, No, 84 Broad- 
way, Borougb of Brooklyn, City of New York, on and 
after the 28th day of April, 1900. 

Tbe Commissioners require that all bidders shall care- 
fully examine tbe specitications, drawings and proposed 
form of contract, in order that no question as to their 
meaning may arise hereafter. It must be distinctly 
understood that no changes in the quality of tbe mate- 
rials or of the workmanship wil) be allowed, and that the 
specifications will be adhered to strictly. 

The contract is to be completely performed witbin 
fifteen months after the execution of the contract. 

Bids will be made upon a form provided therefor, and 
only tbose bids will be considered which are complete, 
in proper form, comply with the requirements herein 
stated and are offered by parties of known reputation, 

xperience and responsibility. 

ach bidder wiil be required to deposit, with his bid, 
in the office of the Commissioners, a certified check for 
$12,000 payable to the order of Julian D. Fairchild, as 
Treasurer of the New East River Bridge Commissioners, 
as security for the execution by him of the contract and 
the giving of the required bond, if his bid is accepted, 
aie two weeks after notice of the acceptance of his 

‘id. 

The Contractor will be required to give a bond in 
the penal sum of $400,0U0, in tbe form annexed to tbe 
proposed form of contract, with two approved surety 
companies doing business in the City of New York, con- 
ditioned for the pron pt and faithful performance of the 
contract and its covenants and tbe work thereunder. 

As by far the greater part of this work can be exe- 
cuted only by bridge establisbments of the first class, 
bids will be received only from sucb parties as bave the 
requisite plant and facilities, which have been in suc- 
cessful operation on work of similar character for at, 
least one year. The bidders must be, in the opinion of 
the Commissioners, fully qualified botb by experience 
and in appliances, to execute work of this character and 
importance according to the highest standard of such 
work at the present time. 

Tbe Commissiorers reserve the right to reject any 
and all of tbe bids offered, and to accept any bid offered. 

LEWIS NIXON, President. 

JAMES D. BELL, Secretary. 


LIGHT MANUFACTURING & EXPERIMENTAL WORK. 
A SHEET METAL STAMPING - PUNGHES& DIES. 

UTOMOBILE Sano PARTS ror same. 
SPECIAL MACHINERY. INQuiRiEs SOLICITED. 
OTTO KONIGSLOW- 45 MICHIGAN ST. CLEVELAND,O. 


Automobiles — 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of Various types of horseless vebicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of tbe vebicles, motors, hoilers, etc. The series 
make a very valuable treatise on the subject. Tbe 
numbers are: 732, 979, 993, 1053, 1054, 1055, 1056, 10.57 
1058, 1059, 1075, 1078, 1080, 1082; 1083, 1099, 1100, 1113 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City, Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO. Publishers, 


361 Broapwav, New York. 


May 12, 1900. 


Scientific American. 
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is what every ambitious man seeks to reacb. There 
is no need of wasting the best part of your life as an 
ordinary workman ina factory, or Office, or store, or 
onafarm with nofutureahead. We can assist you to 


A BETTER SALARY, 
abetter position—to complete success 
in life. If you can simply read and 
write, no matter where you live, our 
new systein can be brought to you— 


FSTERBROOKS 


150 Varieties. For Sale by all Stationers. 
Works, Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 Jonnst., New York. 


STEEL PENS 


There is nothing so good in the 
way of a pen. 


we make it possibleto 
CHANGE YOUR OCCUPATION 
WiTHOUT Loss OF TIME OR SAC- 
RIFICE Ok PRESENT SALARY. 
We guarantee to give youacom- 
plete education by mailin 
Electrical Engineering, 
Mechanical E i 
Mecha 
Télegraphs, Telephony, 
Electric Railways, 
Elect Lighting, 
Electric Mining - 
Short Popular Electrical 
Course, X-Rayn,, 
Machine Design, Elemen- 
tary Mathematics, etc. 
Our copyrighted text books 
furnished free to stndents. 
Our terms of payment are 
within reach of all. 
4 This Institute is indursed by 
Many of tbe most prominent 
fimen of the country. 


ILLUSTRATING 
TAUGHT BY MAIL. 


Newspaper Sketching, Washdrawing, 
Pastel and higher Iilustratien. Adapted 
toall. Personal instruction and criticism 
same as in our resident school. Pre- 
pares quickly for protitable work. Mod- 
erate rates. Write for particulars. 


NATIONAL SCHCOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 


SCIENTIFIC STENOGRAPHIC 


Work. Lectures, etc. reported by_an expert. Highest 
references. GEO. B. COCK, Stenographer, 14 
South Broad Street, Philadelphia, Pa. 


TTLEDALE MACHINE CO. 


130 WORTH ST... NEW YORK. 
Make Models of Any Machine to Order. 


a TOP = 


Write for our 
Free Illusira- 
ted Catalogue 
it migbt start 
you on a suc- 
cessful ca- 
reer. 


 comsider the Eastrvcal Eraimece esttatrne 
Cmasaled by Mysore coda ond Maton 
Ws Ge of qr¥aIDalucts Those whe descre an 


ER Teical tducstion 
: as. O. Ldvccn— 


The Electrical Engineer Institute of 
Correspondence Instruction, 
Dept. A, 240-242 West 23d St., New York., 


Typewriters 


If you contemplate renting or purchasing any style 
Typewriter, cash or on installments, we can save 
you money. 

HAWTHORNE & SHEBLE Mra. Co., 
297 Broadway, New York. 604 Chestnut St., Phila. 


a 


We Are Satisfied 


with this year’s Crescent models, and so 


50 YEARS’ 
EXPERIENCE 


will you if you purchase one. As manu- 
facturers of many years’ standing we have 
never offered better value than is to be 


found in the various models of the 1900 


Crescent 
Bicycle. 


At their price each wheel represents 
more than full value for the money. 


TrRavpe Marks 
DESIGNS 
CopyYRIGHTS &c. 
Any one sending a sketch and description may 
quick ly ascertain eur opinion tree whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice. without cbarge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientitic journal. Terms, #3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,361 Broadway. New York 


Brancb Office, 625 F St.. Washington, D. C. 


rar er 


a beauty? 

it also combines all tbe best 
features of Acetylene Gas 
Bicycle Lamps. 

A Reflector protected by a 
glass which is removable by 
simply pressing a button. 

Carbide Pot that is 
marked so the quantity of car- 
bide required is easily gauged. 

Water Feed that ie under 
perfect control] that operates 
with a lever, 

And its principal point of 
superiority is the position of 
its water resevoir, which is 
beneath the flame chamber. 
In this way the water keeps 
cool; cool water, bright white 
fiame. Send for Catalogue. 


EDW. MILLER & CO., 
Meriden. Conn. 


$400.00 PER MONTH, EASY. 


Good men get rich representing the Pneumatic Butter 
Separator. Separates butter from sweet cream or milk 
in two minutes. Exclusive territory. 

S. DAIRY MACHINERY CO., Cincinnati, Obio. 


“Patent on Railway Rail-joint” for sale, patented in 
America and many other States. Apply for plans and 
specifications, Bids from Capitalists and large Manu- 
facturing Establishments will only be considered. 
Bernhard Stuerenberg, Engineer, Alphausen, Province 
Hanover, Germany. 


SPECIAL MACHINERY designed. Inventions 
rfected. Drawings made. A. A. AMBLER, Mechan- 
ical Engineer, 1264 Monadnock Building, Chicago, Ll. 


MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10 cents. For sale by Munn & 
Co, and all newsdealers. 


ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, Civil 
Engineering; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expenses low. 18th foo For catalogue 
address, C. L. MEES, President, Terre Haute, Ind. 


Chainless Models, 
Chain Models, 


$50, $60 
$25, $26, $30, $35 


The Crescent Bicycle, 


PISRGE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 


PIERCE ENGINE CO., 17 N. 17th Street, Racine. Wis. 


5013 Wells Street, Chicago, IIL, 
36 Warren Street, New York. 


K<Orhy to OWN 
Floats for Steam Traps will Dy) CARDS, ete. 
Hereulea Seamless Copper Flouts $5 PRESS Circular or small Newspaper_Preas 


are tested to 300 Ibs. per sq. 1n. and warranted. 
} ‘The original and only genuine seamless copper 
floats made. Send for No. 2 Catalogue Free. 
HERCULES FLOAT WORKS, 
Springfield. Masa. 


$18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Meriden. Conn. 


IF INTERESTED 
ya) WRITE TO-DAY 


President Eliot, of Harvard University, 
while addressing the graduating class, in part said: 


“There is a subtle power lying latent in each one 
of you, which few bave developed, but which, when 
It is called 
personal magnetism. I advise you to master it.” 


developed. might make a man irresistible. 


4° Your REAR <Ne 
SPROCKET anv LOCK NUT ano WE WILL 


RETURN COASTER BRAKE 10 Fit YouUR WHEEL 
CATALOGUE FREE. 


That the power referred to above lies latent in 
every person, and can beeasily and quickly developed, 
are facts acknowledged by every student of the snb- 
ject. 


Hardly a day passes but what one reads of some 
astounding feat or wonderful cure performed by per- 
sons of well-deve] ped magnetic power. 


HE whole history of the 
world is written and _ pic- 


The New York Institute of Science has recently 
issued probably tbe most interesting, most valuable, 
and most important work on occult sciences ever be- 
fore published. It is up-to-date in every particular. 


tured week by week in Collier’s 
Weekly. 


so well pictured that it is now 


So well written and 


Its 100 pages are replete with facts. arguments and 
opinions of the world’s greatest scientists and teacb- 
ers. [t is profusely illustrated, and should be read by 
every person at all interested in Mesmerism, Personal 
Magnetism and Mind Cultivation. 


IT’S FREE 


for the aszxing. Write to-day. Address 


New York Institute of Science, 


the leading illustrated record of 
current events and has the larg- 


est circulation of any periodical 


in the world that sells for three 


fver?” 
Standard 


TH 


We Defy the World 


to produce as gooda wheel as the Arlington & Oakwood. 
Strictly high-grade, quality, material and construction. 
unsurpassed. A marvel of beauty and :strength. thor- 

= Oughly testedand fully guaran- 
teed, 


Shipped anywhere at 
lowest wholesale prices 
Money refunded if not 
ag represented. 
No money in advance. 
$35 “‘Arlington’’ $16.50 
ul $49 “Arlington” $18.50 
: $50 “Oakwood” $21.50 
We belong to no trust or combine—employ no agents. 
You-pay but one small profit—and our enormous cash 
sales enable us to give the best value ever offered. Illus. 
trated Catalogue Free. CASH BUVERS’ UNION, 
162W.Van Buren St., B-131, Chicago, Ils. 


PRIDER AGENTS WANTED 


One in each town toride and exhibit 
\ sample 1900 bicycle. 

1900 Models, best makes, S11 to SZO 
"99 & "98 Models, high grade $8 to $13 


500Second-hand Wheels 
all makes and models. good as new, 
$3 to $10. Great Factory Clearing 
Sule at half factory cost. We ship 
anywhere on approval and trial with. 
out a Cent in advance 


_ EARWA BICYCLE aistrivut. 
ing Catalogues for us Many earned 
a Wheel last year. Our 1900 propo- 
sition is even more liberat. 

Write at once for our Rargain List 


and special 


dollars or more per year. 


offer. Address Dept. §2 J. 
39 STATE ST., Dept. M.R.13, ROCHESTER, N.Y. MEAD CYGLEGO.; Chicago. 
GAS AND GASOLINE ENGINES w.t? 23° 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLISR’S 
WEEK LY, 5% West.13th Street; New. York Gity- 


FOOS 


THE FOOS GAS 


Adapted for all power purposes. 
Largest exclusive Gas Engine Factory in America. Pstablished 1887. 
Engines in stock for quick delivery in all principal cities. 
Send for Mustrated Catalogue No. 5. 
NGINE CQ.,. Station A, Springfield, Ohlo. 


Horse Power. 


IF YOU SHOOT A RIFLE 
Pistol or Shotgun, you'll make a Bull’s 
Eye by sending three 2c. stamps for 
the Ideal Hand-book “A,” 126 pases 
FREE, The latest Encyclupedia of 
Arms, Powders, Shot and Bullets. Men- 
: . tion SCIENTIFIC AMERICAN. Address 
DEAL MEG. CO., NEW HAVEN, CONN., U.S. A. 


EVERY 


Will purchase bound set Int. Cor,.8@bool’s Mech. Engi. 
neering Course. H. (. Ludwig, 90 Walker St., New Yor Ir. 


EL = 7 x CATALOGUES FREE 
MOD if USION MODEL WORK 
& GEARSE® 193 CLARK CHICAGO. 


DP 


BOY Wantsa Model Yacht Hull. Circu- 
lar free. Crane Bros., Mfrs., Westfield, Mass. 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’ Machinery, THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


TURBINES Soasterren'# co, 
SPER: EEPEES ERE 


WHEELSB. MODELS S EXPERIMENTAL WORK. SMALL MACHINERY 
NOWERTIES &ETC. NEW TO STENCIL WORKS 100 NASSAU ST‘ N.Y. 


t@~ Send tor Circular “M.”’ 


WANTED.—BFfficient Labeling Machine by a whole- 
sale beer establishment having motor and refrigerating 
machines. C. F. ARNOLDT, Wilhelmshaven, Germany. 


ROTARY GAS ENGINE PATENT 


For Sale. Lightest_ power conceivable. 
Address V. R. STEWART, Evansville, Ind. 


SAW HAMMERING 


instructions. Prepaid on trial. ONLY to filers of ex- 
perience and mill owners. MINER, Jumberton, Miss. 
will tell you about 


THE ALUMINUM WORLD Xitininwm. "tine 


cost is but One Dollar per year; Ten Cents per 
copy. Published monthly, 218 William St., New York. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. B. Konigslow & Bro., 181 Seneca St.,Cleveland,O. 


GAS GASOLINE ENGINES 


“WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S.A. 


Experimental & Model Work 


Cir. & advice free. Wm.Gardam &Son.45-51 Rose St..N.Y. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. Il. 


GRINDING MILLS Bere eats: 


Bogardus Patent Uni- 
versal Eccentric Mill. Address J. S. & G. F. SIMP 
SON, 28S Rodney Street, Brooklyn, N. 


INVENTIONS PERFECTED. 


Accurate Mode! and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St., New York. 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE MFe. Co., Stat’ 10,Clncinnati, O. 


D.L.HOLDEN 


1336 BeAcHSt. PHILADELPHIA PA. 
Rec MANUFACTURER 


EGEALED 


ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 


ROUND THE 
WORLD. 


THE route ’round the world is across the 
American Continent, via New York and 
Niagara Falls, through the center of the 
richest country on the globe. 

You will be convinced of this if you will 
examine the new ‘“‘Round the World” folder 
just issued by the New York Central Lines. 


A copy will be sent free, postpaid, on receipt of three 
centsin stamps, by George H. Daniels, General Passen- 
ger Agent, Grand Central Station, New York. 


READY SHORTLY. 


Gas Engine 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


'Tbis book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
operation of Gas Engines are clearly and sim py de- 
scribed. and then the actual construction of a balf-borse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of the mechanical operations 
of finishing up and fitting the castings. It is prefusely 
illustrated witb beautiful engravings of the actual work 
in progress, showing tbe modes of chucking, turning, 
boring and finisbing the parts in the lathe, and also 
plainly showing the lining up and erection of the engine. 

Dimensioned working drawings give clearly 
the sizes and forms of the various details. 

Ibe entire engine, with the exception of the fly- 
wheels, is designed to be made on a simp‘e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. A 

Every illustration in this book is new and 
original, having been made expressly for this 
work. Large Svo. About 300 pages. 


CP Send for Circular of Contents. 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
36! Broadway, NEW YORK. 


Scientitic 
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PUPS SSNS NSNSrnNons 
Canal 


i: 


DUS 


A MIDSUMMER 
DAY’S DREAM 


can be easily in- 
dulged in nowa- 
days by those who 
possess a 


WINTON 
MOTOR 
CARRIAGE 


A ride in one of 
these splendid au- 
sa remopi es 1s 4 pe er- 
Price $1,200. No Agents. 4°60 sant to operate 
and the speed can be regulated at will. Safe, strong, 
durable and elegant in appearance. Everybody who 1s 
anybody, should possess one. Extremely economical. 
No expense when notin use. Hydro-carbon system. 


THE WINTON MOTOR CARRIAGE CO., Clevetand. Ohio. 
Eastern Departments 120 Broadm ay New York City. 


TOIL Wes UBRICATE 


FIMET DIL Ieetsar, 
iF we HAVEA Hore Be CHBEYSS2 


WALTHAM 


WATCHES 


The best and most reliable time 


keepers made in this country or in 


any other. 


** Riverside ’’ trade-mark. Movement is jeweled through- 


out with rabies and sapphires. 


For sale by all dealers. 


EETISSTOS 
Leg Ae COVERINGS 


REPLETE WITH AIR CELLS| PERFECT NON-~ “CONDUCTORS, 
uaiitel [ce Sic eas BLE. EASILY APPLIED. 
MADE IN SECTIONS Bit) ogo wo) 
FIT STANDARD PIPE AD Cee a etl 
H.W. JON NRA ReR ees 
* NEW YORK: CHICAGO - PHITU N+ INT -Tok-3 fo] 
PIR or 
ASBESTOS MATERIALS. BSL IPA OND be-e-r 
ROOFING MATERIALS. Doitsent Tet Ni TN ga ies 


I 6 TET. 
Ladies’ Watches § 


All styles and sizes are shown in 
our Blue Book—Copy Free. 
New England Watch Company, 


87 Maiden Lane, New York. 
149 State Street, Cc hicago. 


BLUE BOOK 
(ar~avwl 


A Safe Housekeeper 


is our Hammerless 


Hardware, Sporting Goods 
and General Stores. 
Catalogue S for the asking. 


HARRINGTON & RICHARDSON 
ARMS CO., Worcester, Mass. 


A SMOKELESS 
FUEL-FEEDER 


that is economical, clean, self-feeding, and which saves 
boilers and grates, while increasing the steam produc- 
tion, has long been sought by mill owners and steam- 
ship companies. The using of soft coal has been decried 
on both land and water on account of the dirt caused by 
the black smoke. This is now totally avoided by the new 
and thoroughly tested machine known as 


Day’s Smokeless 
Pulverizer § Fuel-Feeder 


witich pulverizes and feeds tbe coal under conditions 
o¢ complete combustion. It furnishes intense and sus- 
taned heat without the least danger. The heat can be 
regulated at will, just like a gas jet. No cost when not 
in-use. No waste of material or labor. There are no 
clinkers or half-ournt coal possible by this process. 
Even the ashes become an almost impalpable powder 
which is easily drawn away when necessary. 

‘The greatest money and labur saving machine of the 
19th century. Sbould be in all factories and on all 
steamboats. Cun be attached to any boiler without cost 
or change in boiler accessories. 

(2 Catalogue containing full information, prices and 
discounts will be mailed on application to 


THE IDEAL FUEL-FEEDER CO., 
164 Montague Street, BROOKLYN, N. Y. 


Cameras 


Make pictures 2% x 2% inches and load in 
daylight with our 6 exposure Film Cartridges. 
Fitted with fine Meniscus lenses and our 
improved rotary shutters for snap shots or 


time exposures. Strongly made, covered with 
imitation leather and have nickeled fittings. 
So simple they can be operated by any 
school boy or girl, yet will produce the best 
results. 


THE PRICE. 


Brownie Camera, for 2%x2% pictures, $1.00 

Transparent Film Cartridge, 16 ex: 
posures 2% x 2%, 

oe, Cartridge, 6 exposures, 
2% x2, 

Brownie Developing and Printing 
Outfit, - 


For sale by all Kodak dealers. 
EASTMAN KODAK CO. 
Brownie circulars and Rochester, N. Y. 


Korat catalogue free 
atihe dealers or by mail 


STORAGE 
2: BDPATIERY 


| 
THE ONLY STORAGE BATTERY 
THAT IS 
KEPT IN STOCK 
BY 
ELECTRICAL SUPPLY HOUSES. 


Circular by mail. 


UNITED STATES BATTERY CO., 253 Broadway, New York. 


Branch; 9 Cornhill, Boston. 


21-2 Volts. 


GE - SMALL - MOTORS 


in Engine and 
and money. 


Driving Single Machine Tools or Groups of Machines 


Repair Shops. SAVE time, trouble 


GENERAL ELECTRIC COMPANY, 


CENERAL OFFICE: 
SCHENECTADY, N. Y. 


WITH THIS BRAKE 
YOU WON’T BREAK 


You will be free from fear when 
riding your wheel, aown hill if 
youare using the “C. C.” or 


CANFIELD 
COASTER BRAKE 


Small, convenient. reliable and 
always satisfactory. Its parts 
are few and interchangeable. It 
will fit any wheel. lt riders 
now recognize its superior mer- 
i Weigbs only Y ounces. Ask 

r dealer for it orsend to us 
fon aed ,deacriptlve bodklet. Price. C.C. Brake, $4.00; 

b, $5.00; with Rear Wheel, $6.00. 

CANFIELD BRAKE CO., P. 0. Box 867, Corning, N. Y. 


CHARTER Gasoline Engine 
SED ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationuries. Portables, 
Engines and Pumps. 


G27 State your Power Needs. 


— — a 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
Track and Wagon or stock Scales made, 
Also 1000 ugeful articies, including Satea, 
ce. 


Gal Sewing Machines, Bicycles, Tiou!s Save 


All varieties at lowest prices. Best Kailroad 
Money. ListsFree. CHICAGO SCALE Co.. Chicago. LIL. 


throughout. 


$35, $25. 


Columbia aad Stormer 
Catalogues free of dealers 


are inseparable from use of the exposed chain. 
New models reduced in weight and improved 


COLUMBIA, HARTFORD, STORMER 
and PENNANT chain wheels summarize all 
that is excellent in bicycles of their type. $50, 


The COLUMBIA COASTER BRAKE 
holds the machine in absolute control and 
makes coasting pleasurable for all. 


COLUMBIA BICYGLSS, 


The COLUMBIA 
BEVEL-GEAR CHAINLESS 
is light-running, ‘strong and 
clean. Those who ride it es- 
cape the annoyances which 


Price, $60, $75. 


*& HOME OFFICE, HARTFORD, CT. 


Foot Power, High Grade 


W. P. Davis Mach. Co., Rochester, N.Y 


LATHES 


or given with every direct order for our 


NEW $5.00 TYPEWRITER 


: which has all the essential features of any 

writing machine without the usual intri- 
cacies of mechanism. Sight writing. Self 
Inking and Spacing Key for each letter. 
Roller feed. See Scientific American, page 
197, March 31,1900. Send for circular. If 
not satisfled return tbe machine witbin 5 
: days and we will retund money. 


SIMPLEX TYPEWRITER CO., 63B First Av., New York. 
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TRADE MARK 


ECAMOI 
ALUMINUM PAINT. 


Latest applica ten of Aluminum. Looks like Frosted 
Silver. Vashable, Untarnishable, Water, Oil and 
Weatherproof. ODurable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. ‘Apparatus, Are Lam ps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO.. 339 B’way, New York. 


Or <® Acetylene Burners. 
RY 


Samples, }4 to 1 foot, 5c. each. 
A new burner forSTEREOPTICONS. 
Highest C. P. possible. 
State Line Tal” Co., Chattanooga, Tenn. 


A Perfect Gas Lamp 
| For Carriages ® 
And Automobiles | 


THE SOLAR 


These are made in Two Styles: 


DASH LAMPS—‘o attach to buggy dash- 
board. Price, $7.00 per pair. 


CARRIAGE AND AUTOMOBILE | 
bat Fl To attach to regular lamp holder. 
Pat ice, $15.00 per pair. 


You can procuretbeselampsat above prices from 
your dealer or from us, express prepaid. 


GB” Send fer Descriptive Booklet. 
BADGER BRASS MFG.CO.,Kenosha,Wis. 


SUBMARINE TELEGRAPH.—A POP- 
ular article upon catle tele raphing, SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1 Price 16 cents. For sale 
by Munn & Co. and all newsdealers. 


> WITH THIS j 
) YOU RIDE: 50 -MILE S 
BUT PEDAL ONLY 3:5: 


OVER 25,000 IN USE. 


EASILY PUT ON. HAS PROVEO PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle L.ainp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed information 

regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. 


THE VERY 
BEST 


ETC. 
(JONNY. S NEW YORK 


TEE 
» SA' 


